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No. 4. 
THE NEW TARIFF. 

Those connected with the electrical industries, in common with 
others engaged in trade and commerce, feel a sense of relief that the 
framers of the new tariff bill have at length reached a definite con 
clusion. It is recognized that some sort of a tariff is better thaa 
the unfortunate state of uncertainty that has obtained during the 
pendency of the present bill, and now that the schedules are settled 
it is confidently anticipated on-every hand that business will in- 
mediately begin to improve. Those familiar with the subject are 
almost unanimously of the opinion that for some time to come there 


will be no further changes in the rates of duty on imports. 





Of course, it is impossible for such a measure as the new tariit 
bill tu please everybody, and in the electrical business there are 
some who feel that the schedules have not been adjusted with due 
regard to their interests. This is notably the case with the im- 
porters and users of foreign electric light carbons and also of mica. 
A representative of THe ELEctricaL Wor cp has seen the principal 
importers of both carbon and mica, and in another column of this 
issue will be found their views on the subject. 


Importers of carbons say that, on account of the absence in this 
country of certain raw materials used in their manufacture, Ameri- 
can carbons are not of as good quality as are the German hard 
carbons. It is even added that with workmen imported from the 
German factories and using the same methods in vogue there, the 
difference in quality of carbons made in the United States is de- 
cidedly apparent. The importers claim that the imposition of so 
nearly prohibitive a duty on the foreign carbons will either compel 
the users of enclosed arc lamps, etc., to burn the inferior Ameri- 
can product or pay an excessively high rate for the German article. 
The new duty on carbons is so great an increase over the old one 
that some of the importers and users think that 90 cents per 100, 


as telegraphed from Washington, must be a clerical error. 


On the other hand, Mr. L. B. Marks, whose experience with both 
carbons and enclosed arc lamps has been very great, says that the 
additional cost of carbons for these lamps under the new tariff will 
not be much felt, and that users are willing to pay what might be 
considered a high price for a good carbon. American manufac- 
turers of carbons also claim that within a short time there will be 
placed upon the market American-made carbons of a quality at least 
as good as those now imported from Germany. These manufactur- 
ers add that the imposition of the new duty will prove to be a pow- 
erful stimulus to American manufacturers and inventors, and that 
the resources of the country are such that it cannot take more than 
a short time for the production of carbons equally as good as those 


now brought in from abroad. 


Importers of mica also feel a grievance with the new tariff, which 
has added to the ad valorem rates of 20 per cent. now paid by that 
commodity taxes of 6 and 12 cents per pound, respectively, for 
crude and cut mica. They claim that the American mica, while 
the best in the world for many purposes, is so hard and brittle 
that it is not suitable for insulation or for use in commutators, and 
that in consequence the Canadian and Indian micas have to be 


imported for these uses, or else that substitutes for mica will be 
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Mr. Brooks, however, of the firm of Eugene 


put upon the market. 
Munsell & Co., the principal importers of mica in this country, says 
in his interview with a representative of Tue ELectricAL WorRLD, 


published in this issue, that the price of mica will probably not be 
increased as the result of the change in tariff. If this be so, users 
of mica will not be any worse off, while the Government will reap 
a considerable revenue from the duty on mica. The effect of the 
new tax, too, will naturally be to stimulate the discovery of mines 
of soft mica, or the invention of substitutes for this article of in- 
sulation, so that there seems to be no reasonable cause for objec- 


tion by the ‘greater part of those interested in the electrical trade. 





ELECTRICITY IN COAL MINING. 

The article by Messrs. Phillips and Swain in another column 
concerning an electric power plant for coal mining shows one of the 
recent applications of electricity which is of particular interest at 
this time. Just at present the mines of a large district of the United 
States are closed on account of a strike, and the production of coal 
so greatly lessened thereby that many industries are suffering for 
the lack of it. This should prove a powerful incentive to the opera- 
tors of coal mines for the introduction of mechanical and electrical 
methods of mining to supersede manual labor. It is characteristic 
of the electrical coal mining machines that they do not strike. 


The tests described in the article above referred to show the re- 
markably satisfactory adaptation of this machine to the purposes for 
which it was constructed. It appears that it has accomplished a con- 
siderable saving in the cost of mining coal, as well as making a 


The 


fact that these machines operate with such satisfaction is another of 


great gain in the convenience and celerity of that operation. 


the many illustrations of the remarkable adaptability of electricity 


to nearly every mechanial industry. 


The equipment of a coal mine with electrical machinery carries 
with it the ability to light the mine safely, to operate pumps and air 
propellers at a great saving in economy over other methods, and al- 
most eliminates some of the many dangers incident to such work. 
It would be possible to make a coal-cutting machine of the kind re- 
ferred to above, operated by an induction motor, perfectly safe for 
operation in places where the slightest spark would start an ex- 
plosion. In addition to their cheapness of operation, therefore, 
these machines should commend themselves on account of their 
insurance against the risk of explosion and consequent loss of life 


and property in the mines. 





SOME MORE NEWSPAPER SCIENCE, 

It must be a great source of pleasure to the average newspaper 
reporter to feel that he is perfectly untrammelled, when he has occa- 
sion to write up a matter of scientific interest. Free from the an- 
noying conventions of the learned, he gayly describes all sorts of 
things of which he understands nothing, pausing occasionally to 
invent a new word or to discharge himself of some tremendous 


phrase without meaning either to himself or those who may read it. 


. ‘ee af the most perfect illustrations of this kind of scientific writ- 
wus ever published recently appeared in the New York Herald. The 
and was intended to de- 


scribe a large glass-plate static machine on exhibition in this city. 


article was entitled “Millions of Volts,” 


The reporter, after a brilliant introduction, says: “It is expected, 
in short, that not only will be the spark be very long, but that it 
If this becomes a fact we can 
We 


will be at least half an inch thick. 
expect some remarkable performances with this machine.” 
entirely agree with ‘him. 
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A little further along he says: “The light of the future may be 
solved by means of the immense Leyden jars attached to it. The 
oscillatory discharge from a Leyden jar is ordinarily immense. 
From these jars it is enormous and perhaps great enough to os- 
cillate the surrounding atmosphere sufficiently to produce natural 
Such facts as these strike us with great force. Are 
we trembling upon the brink of a new discovery? Will this illus- 


trious savant of the press tell us how the surrounding atmosphere 


light waves.” 


is to be “oscillated”? 


Briefly touching upon the history and development of the elec- 
trical machine, the article informs us that: “The earliest electrical 
machines were so constructed that absolute contact—that is friction 
of two bodies—was necessary in order to generate the electric cur- 


The 


more modern machines which have replaced the old frictional ma- 


rent, and these may be designated as true frictional machines. 


chines are called influence machines, and act upon the principle of 


electrophones.” This is news. The only difficulty with it is that 


‘ 


we are not told what an “electrophone” is. What mysterious 
mechanism, what marvelous application of the electric art, rejoices 
in this strange name never before spoken? We read on with 
mingled emotions: “In fact, if enough amperage, as the scientists 
say, can be produced from this machine, which generates millions of 
volts, by multiplying the volts and the amperage together to pro- 
duce a larger number of what are known as ‘watts,’ a single man 
turning the crank of a small motor doing likewise, will be able to 


light up every incandescent lamp in the City of New York.” 


Let 
those experimenters who are wasting their time in trying to improve 


Here we have the great result announced in simple words. 


the efficiencies of lamps and generators and engines take:notice. 
All they have to do is to get “enough amperage” from this machine. 
Then, to light New York, they can set the Herald reporter to work 


turning the crank. 





ENGLISH VS. AMERICAN METHODS. 

The upward tendency in the price of labor in England furnishes 
occasion for some complimentary remarks from our esteemed Eng- 
lish contemporary, the London Electrician, concerning American en- 


gineering. 


The remuneration for engineering labor and skill in England is 
very low as compared with the American standard, and yet, not- 
withstanding the payment of higher wages and salaries in the 
United States, the cost of production is not disproportionately 
large. How is this explained from the English point of view ? 
Our contemporary, which is far more philosophical than most of 
the foreign journals, sees the reason for it in the extensive use of 
labor-saving tools and machinery, and the general standardization 
of apparatus. By these means the* American manufacturer has 
learned to reconcile a higher rate of wage for labor, with, by no 


means, a small rate of profit. 


Americans have, it is true, made the best of these means in their 
endeavor to produce cheaply, and it is largely owing to the exer- 
cise of their native ingenuity and their persistence in overriding for- 
eign prejudice, that they have been enabled to capture a considera- 


ble portion of the world’s trade. 


Our advises British firms to ‘adopt American 


methods in their efforts to solve the labor problems with which they 


contemporary 


are being confronted. 























Jury 24, 1897. 





The Dingley Tariff Bill. 





The schedules of the new tariff bill make interesting reading. 
Its influence upon the electrical trades is considerable, affecting 
many lines of manufacture. The greatest increases in duties are 
in the items of electric-light carbons and of mica. The revised 
schedules on imports of various kinds used in the electric arts, 
which are different from those in the present so-called Wilson 
tariff, are given below: 

SCHEDULE A.—CH*MICALS, OILS AND PAINTS. 


Sulphuric acid has advanced from the free list to % cent per pound. Alkalis 
and various distilled, essential and rendered oils and chemical compounds, not 
otherwise provided for, are advanced from 20 per cent. to 25 per cent. ad 
valorem. Aluminum is advanced from 0.4 to 0.6 cent. Blue vitriol, formerly on 
the free list, is taxed %4 cent per pound. Manufactured collodion is taxed 65 
cents per pound and 25 per cent. ad valorem. This was formerly admitted at 
45 per cent. ad valorem. Bichromate and chromate of potash, formerly taxed 
25 per cent. ad valorem, are now required to pay 3 cents per pound. Caustic 
potash, formerly free, is to pay a duty of 1 cent per pound; chlorate of potash 
is changed from 20 per cent. ad valorem to 2% cents per pound, while cyanide 
of potash is decreased from the same ad valorem rate to 12% per cent. Caustic 
soda is increased from % to % cents per pound. Sulphur, in its natural state 
and refined, is taxed $8 per ton, instead of at the former rate of 20 per cent. ad 
valorem. 

SCHEDULE B.—EARTHS, EARTHENWARE AND GLASSWARE, 


Asphaltum and bitumen in the crude state, which were formerly on the free 
list, are taxed $1.50 per ton. Bauxite in its crude state is charged $1 per ton. 
This was formerly on the free list. Common yellow earthenware, glazed and 
unglazed, not decorated, is advanced from 20 to 25 per cent. ad valorem. Car- 
bons for electric lighting, which under the Wilson tariff were rated at 20 per 
cent. ad valorem, are advanced to $9 per thousand. This is one of the greatest 
increases in the entire list. 

SCHEDULE C.—METALS AND MANUFACTURES OF METALS. 


Nearly all the articles in this schedule are kept at the rates provided for in 
the Wilson bill. Sheet iron and steel, such as is used in transformers; iron 
wire in all its forms, rods, round iron and steel, are not changed. Galvanized 
iron and steel wire is taxed 0.2 cent per pound. Aluminum and all the alloys 
in which this metal is the component of chief value have been reduced from 
10 cents to 8 cents per pound, but aluminum in plates, sheets, bars and rods 
has been advanced from 10 cents to 13 cents per pound. German silver, un- 
manufactured, has been advanced from 15 to 20 per cent. ad valorem. Manu- 
factured copper, that is, rolled plates, sheets, rods, pipes, etc., has been ad- 
vanced from 20 per cent. ad valorem to 2% cents per pound. Lead bullion or 
lead in pigs, and refuse lead, unmanufactured, have been advanced from 1 cent 
to 2% cents per pound; while lead in sheets, pipe, wire, etc., has been ad- 
vanced from 1% to 2% cents per pound. Mica, unmanufactured, has been ad- 
vanced from 20 per cent. ad valorem to 6 cents per pound and 20 per cent. ad 
valorem. Cut cr trimmed mica, which was formerly at the same 20 per cent. 
ad valorem rate, has been advanced to 12 cents per pound and 20 per cent. ad 
valorem. It will thus be seen that the increase in duty on mica is very great. 
Zinc in blocks or pigs has been advanced from 1 cent to 1% cents per pound. 
Sheet zinc has been advanced from 1% to 2 cents per pound, while old and 
worn-out zinc, fit only for remanufacture, is advanced from % cent to 1 cent 
per pound. 


SCHEDULE D.—W0OOD AND MANUFACTURES OF WOOD. 


Telephone, telegraph and other poles, of cedar or other woods, have been 
advanced from the free list to 20 per cent. ad valorem duty. Railway ties en- 
counter the same advance. 

SCHEDULE N.—SUNDRIES. 


Coal of the bituminous variety has been advanced from 40 cents to 67 cents 


per ton. Manufactures of asbestos are kept at the 25 per cent. rate of the Wil- 
son bill. Manufactures of india rubber are advanced from 25 per cent. to 30 
per cent. Manufactures of leather, gelatine, gutta percha and vulcanized india 


rubber, known as hard rubber, are advanced from 30 to 35 per cent. 
THE FREE LIST. 


The free list has not greatly changed, except by a diminution due to various 
articles formerly free being classed as dutiable. Among the various imports of 
interest to electrical manufacturers left on the free list may be mentioned: 
Asbestos in its natural state, Burgundy pitch, coal tar and dead or creosote 
oil, copper, unmanufactured, and old. copper, crude gutta percha, crude india 
rubber, milk of india rubber, scrap and refuse copper fit only for remanufac- 
ture, lac and shellac, models of inventions and other improvements in the arts, 
including patterns for machinery; petroleum, crude and refined; platinum in 
ingots, bars, sheets and wire, and in nearly all other forms; paraffin, Venice 
turpentine, and wax, either vegetable or mineral. 


In order to ascertain the opinions of electrical manufacturers con- 
cerning the large advances in the duties on carbons and mica, a rep- 
resentative of Taz ELectricaL Wor -p interviewed several gentle- 
men in New York who are prominent in their respective lines of 
business,and obtained a number of opinions concerning the changed 
tariff which may prove of interest. 

Concerning mica, Mr. Franklin Brooks, a member of the firm of 
Eugene Munsell & Co., who has visited nearly every mica 
mine in the world and is a recognized authority on that subject, 
said: “The chief mica belt in the United States is located principally 
in Buncombe County, N. C., and is comparatively smalJl.in area, 
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The mica which is mined there, while of excellent quality for cer- 
tain purposes, notably stove doors, is far too hard and brittle to be 
used for insulating purposes. As a consequence the electrical trade 
is compelled to depend upon the Indian and Canadian product. It 
is a remarkable fact that the price of nearly every other article used 
in the construction of dynamos and motors has decreased materially 
during the last ten years, while that of mica has remained substan- 
tially the same. Even with the increased tax, however, there will 
probably be no rise in the price of the article, the extra cost being 
borne by the miner and the manufacturer.” 

Mr. J. C. A. Sutor, manager of the business of Hugo Reisinger, 
the well-known importer of carbons, wasof the opinion thatthe change 
of tariff on carbon would work great injustice to the central station 
owners, with many of whom this item was a very important one. 
“So far,” added Mr. Sutor, “it has been found impossible to manu- 
facture carbons in the United States which can compete with those 
made in Germany. The carbon companies in America have experi- 
mented aft great length, and at an enormous expense, in the attempt 
to produce an article equal to that imported. So far the results 
have not been satisfactory, on accotnt of the impurities occurring in 
the raw materials found in this country. Owing to the high duty 
placed upon the raw material, it has been found cheaper to import 
the manufactured product rather than to attempt to make the car- 
bons here. In many types of arc lamps the use of imported carbons 
has been found to be very essential, and, indeed, the success of the 
inclosed arc lamps which are rapidly coming into general use is due 
in a very great measure to the quality of the carbon. It is a signi- 
ficant fact that the central station men will pay two or three times 
as much for the higher grades of carbon. The public has been ac- 
customed to arc lamps which are free from the objectionable hissing 
and fluttering, and will be seriously opposed to going back to the 
old regime.” Mr. Sutor predicted that the result of the tariff will 
be that the users of carbon will be compelled to assume the in- 
creased cost which will necessarily follow, unless some genius is 
able to improve very materially the grades of American carbons. 

Very much the same opinions were entertained by Mr. J. G. Ma- 
chado, of Machado & Roller, agents for F. Hardtmuth & Co., and 
Mr. L. E. Frorup, of Schiff, Jordan & Co. Mr. F. W. Roller, of 
the former firm, said that he regretted to say his opinions on the 
subject were unfit for publication. Were it not that Mr. Roller, 
whose first name is not High, is known to be a gentleman who 
rarely uses an expletive, the representative would mention here the 
story of a telegram once sent by the late John Stetson. Stetson 
was a theatrical manager and had a national reputation as a 
swearer. One day a theatrical man sent him a proposition and 
asked him to wire reply. The telegram he received read: ‘The 
young lady telegraph operator refuses to transmit my message!” 

Mr. L. B. Marks, electrician of the Electric Arc Light Company, 
and who has given much attention to the subject of carbons, stated 
that although imported carbons played a very important part in en- 
closed arc lamps, yet, owing to the slow-burning nature of these 
lamps, the item of incréased cost is relatively of small importance, 
and that makers would gladly pay a higher price for an even better 
grade than that made in Germany. 





An Important Decision. 





A contest of considerable importance has just been decided in 
favor of the Walker Company. The suit was brought by the Thom- 
son-Houston Electric Company, a part of the General Electric 
Company, against a licensee of the Walker Company, for infringe- 
ment of Van Depoele’s patent, No. 495,443, for improvements on 
trolleys. This patent of Van Depoele, No. 495,443, was involved 
in a suit before Judge Townsend, in the Circuit Court for the Dis- 
trict of Connecticut, between the Thomson-Houston Company and 
a licensee of the Westinghouse Company. This suit was known as 
the Winchester avenue case, and resulted in a decision in favor of 
the validity of this patent. The case was not reviewed by a higher 
court, and upon it a number of injunctions were prayed for by the 
Thomson-Houston Company in many parts of the country. Among 
these was one against the Hoosic Railway Company, of Hoaosic 
Falls, N. Y. The patent, 495,443, was issued on an original ap- 
plication of Van Depoele, while the prior patent, 424,695, was a 
division of this same application. Suit on patent 424,695, claiming 
also the use, in combination, of the suspended or pan switch, was 
brought by the Thomson-Houston Company vs. the Elmira & 
Horseheads Railway Company, the patent being sustained on ap- 
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Of the two patents mentioned above, the second, 495,443, 


eal. 

whicdl contained claims for the same structure as the former, 
424,695, differed from it only in the scope of the language of the 
claims, the same structure being concerned in both cases. On 
the injunction motion against the Hoosic Railway Company, car- 
ried to the Circuit Court of Appeals, the defense was made that 
the same thing patented in No. 495,443, upon which the application 
for an injunction was based, had been patented in the prior patent to 
Van Depoele, namely, No. 424,605. In its decision, which is just 
rendered, the Circuit Court of Appeals for the Second Circuit de- 
cides for the defendant, and holds the second patent to be invalid. 
The immediate effect of this decision will be to lift the injunctions 
The first patent, which has already been 
sustained in prior comparatively narrow, and is 
largely confined to matters concerning the pan switch. Mr. Charles 
E. Mitchell was associated as senior counsel with Messrs. Witter 
and Kenyon, all of New York, in the conduct of the defense. 


granted under this patent. 
decisions, is 


The opinion, delivered by Judge Wallace, is, in part, as follows: 

This is an appeal from an order granting a preliminary injunction restraining 
the defendant from making, using or vending the apparatus specified in claims 
Patent No. 495,443, granted April 11, 1893, to the 
Van Depoele, assignors to the complainant, for 
The application for the injunction 


6, 7, 8, 12 and 16 of -Letters 
administrators of Charles J. 
“traveling contact for electric railways.” 
was resisted upon the ground that the patent as to these claims was void be- 
cause the inventions covered thereby had been previously patented to the same 
No. 424,695, granted April 1, 1890, for ‘“‘sus- 
The validity of thie 


inventor by Letters Patent 
pended switch and traveling contact for electric railways.’ 
claims, notwithstanding a similar defense, had been adjudicated at final hearing 
in the case of this complainant against the Winchester Avenue Railway Com- 
pany by the Circuit Court for the District of Connecticut (71 Fed. Rep. 192). 
below followed that adjudication 


, 


In granting the present injunction the court 
without attempting an independent consideration of the validity of the defense. 

The preliminary question arises whether upon this appeal the court should 
undertake to examine and in a sense to review collaterally the decision in the 
Connecticut cause, or should confine itself to the inquiry whether from the 
standpoint of the court below the order was properly granted. We had occa- 
sion to consider this question in American Paper Pail & Box Company vs. 
National Folding Box & Paper Company (1 U. S. App. 283), and adhere to the 
We said, ‘‘while the Circuit Court, upon a 
itself constrained, contrary to its own 


views which were then expressed. 
motion for an injunction might deem 
judgment, to adopt the rulings of another Circuit Court upon questions of law 
made at final hearing, this court is at liberty to re-examine such rulings, 
dispose of the questions of law conformably to its own convictions, and accord 
to the former adjudication such weight as in its own judgment it was entitled 
The former adjudication was entitled to great weight 
the preliminary injunction, and justified, although it 
been founded upon evi 


to upon the motion.” 
upon the application for 
did not necessarily control, the decision. If it had 
dence not before the court upon the application for the injunction, or not so 
fully before it, it could not have been intelligently considered by that court; 
and there would have been no record here upon which it could be re-examined. 
But the question whether two patents are for the same invention is a question 
which is to be determined by a comparison of the documents themselves. 
There may be cases in which it is necessary to resort to extrinsic evidence to 
ascertain the meaning and the true construction of the documents. The pres- 
ent was not such a case. The patents are unambiguous, and even the file 
wrappers, which are in the record, are of little value as extrinsic evidence. 
Both patents originated in the application of Van Depoele, filed in the Patent 
Office March 12, 1887, and relate to the apparatus of that class of electric rail- 
ways in which a suspended conductor conveys the working current, and a con- 
tact device carried by the car is employed for taking off the current, and more 
particularly to an improved traveling contact, and an improved arrangement 
and construction of the switches by which the traveling contact is directed to 
the proper conductor, and to various details of construction and arrangement 
of the traveling contact and switches. The application was divided, and while 
one of the divisional applications was involved in an interference proceeding 
which delayed the issuance of a patent, the other divisional application culmi- 
In the earlier patent the patentec, 
the class in 


nated in the patent granted April 1, 1890. 
after stating that his invention “relates to electric railways of 
which a suspended conductor is used to convey the working current, a travel- 
ing contact carried by the car for taking off the current for use in operating 
circuit completed 


the motor by which the car is propelled, and the return 


through the rails,’ states that it consists in certain devices and their relative 
arrangement by means of which a contact device carried by a rod or pole ex- 
tending from the car and pressed upwardly into contact with the conductor 
is switched from one line to another correspondingly with the vehicle. He 
further states that while to illustrate his invention he has shown it applied to 
a contact device which forms the subject matter of an earlier application for 
a patent (the later patent), and while he does not intend to claim generally a 
contact device of this construction, he does make claims to certain details 
thereof which are of especial value in connection with his improved switch- 
ing devices, but which are not essential features of the contact device itself. 
considered without reference to the switch. In the later patent the patentee 
states that his invention consists more particularly in an improved traveling 
arrangement and construction of the switches by 


contact and in improved 


which the said traveling contact is directed into the proper conductor, but 
that he does not propose to claim the switching devices, although the descrip- 
tion and illustration of them is retained because these devices have been 
The later pat- 
ent also states that in a still earlier application for a patent the patentee had 


shown and described a contact device consisting of a grooved roller mounted 


already claimed in his patent, No. 424,695 (the earlier patent). 
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upon a spring and sustained thereby a short distance above the roof of the car, 
but this was in practice found deficient in capacity to follow the sinuosities 
and deflections of the overhead conductor as ordinarily put up; and he then 
proceeds to point out the advantages of the use of such a device as is partic- 
ularly described in the later patent; and he further states that many modifica- 
tions and minor changes in the invention described will readily suggest them- 
selves to persons skilled in the art, and he does not propose to limit himse!f 
to the precise details of construction or arrangement shown. 

The claifms of the earlier patent are thirty-five in number, and are addressed 
more particularly to combinations between the conductor switches and the 
traveling contact; while the claims of the later patent, which are sixteen in 
number, are addressed more particularly to combinations between the trav- 
eling contact and the suspended conductor. 

After reviewing the two patents and showing their substantial 
similarity, the opinion continues: 

In considering the question whether both patents covered the same inven- 
tion, Judge Townsend, in the Connecticut cause, speaking of the earlier patent, 
“The original application, filed March 12, 1887, claimed a spring an‘ 
The improved de- 


said: 
tension device, so arranged as to impart upward pressure. 
vice showed a spring and weight so arranged as to permit lateral motion by 
the arm and to ‘constantly tend to restore the arm to its normal central position 
and assist it to partake of the lateral movement of the car,’ to give it a greater 
range of action and make it more convenient in operation. This patent for 
this specific combination, adapted and claimed only for this specific purpose, 
applied for October 22, 1888, after the original application had been allowed, 
the patent thereon had been granted, was earlier in the date of 

original application was delayed by interference proceedings in 
Whatever may be the rule as to cases where the applica- 


but before 
issue. The 
the Patent Office. 
tion for the general patent was filed subsequent to the application for the spe- 
cific patent, I do not think the patentee should be deprived of his broad pat- 
ent where the application for such patent was made first and was delayed in 
the Patent Office through no fault of the inventor.” 
With these conclusions we are unable to agree. 
could disregard the later patent as the generic one, and the earlier, so far as it 
relates to the contact device, as limited to the structural improvements upon 
that device. But we are of the opinion that although the earlier patent con- 
tains matter of disclaimer inserted for the purpose of making the later patent 
ostensibly the generic one so far as it relates to the contact device, such mat- 
with the claims. 


We should concur if we 


ter is antagonized by and is wholly inconsistent some of 


These claims in which the switching devices are not an element have no place 
in the patent, and would be in effect obliterated, unless they cover combina- 
tions between the suspended conductor and such a contact device as is de 
scribed in the specification. In case -of. conflict, the claims, which are th« 
final and definite expression of the patentee’s intention, must control. * * * 

It would be a waste of time to dwell upon the verbal differences in these 
The changes in phraseology import nothing of substance into their 
They describe the same things in different language, 


claims. 
respective combinations. 
and the draughtsman seems to have expended grat ingenuity in cataloguing a 
group of synonyms. 

The order granting the preliminary injunction is reversed, with costs. 

As the matter stands now, the first patent, which is still valid, is so 
narrow that it will cause little trouble to makers and users of trol- 
leys. The far-reaching importance of this decision is hard to over- 
estimate, since it affects a great number of street railroads and in- 
terests representing an enormous money value. While it is true 
that the decision can only be quoted as a precedent in the second 
appeal circuit in which it originated, comprising the States of New 
York, Connecticut and Vermont, it is likely that appellate courts 
in other circuits will not differ from the opinion of this court, es- 
pecially since the Second Circuit Court is looked upon as one deeply 
learned in matters of patent law. 


Carbon Electrodes. 

The Scientific American remarks that the extension of electro- 
lytic processes in industrial chemistry has created a demand for 
terminals which shall be both inexpensive and permanent. Gas 
carbon and powdered coke have not been found satisfactory on ac- 
count of their rapid disintegration when subjected to the action of 
the solutions, and a new process has been brought out by Dr. Alber 
Lessing, in which it is claimed that the problem is solved by a 
fusing process, insuring not only permanence, but also an increase 
in conductivity. The new product is said to be remarkably hard, 
and possesses a. metallic ring which testifies to its homogeneity. 


A Convenient Form of [leter. 





In a recent paper on meters, read at a meeting of engineers in 
England, the author remarks that with a certain type of alternating 
current meter he found that if sufficient inductance be introduced 
into the external circuit the direction of rotation of the meter will 
be reversed. With such a meter a customer might obtain very 
cheap electrical energy by connecting his meter with a choking coil 
during the night; this would reverse the motion of the meter, and 
enable him to begin a fresh count every day. 
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The Test of a Coal-Mining Electric Power Plant.* 





PHILLIPS AND J. G. SWAIN. 


BY T. D. 


HE successful operation of coal-min- 
ing machinery by electric power has 
been an established fact for several 
years, and yet in so far as is known 

- but little data have been published 
concerning the behavior, regulation 
and commercial efficiency of elec- 

operated mining machines 

the conditions of everyday 


trically 
under 
service. 

The present article is the outcome 
the 
electrical equipment of Shaft No. 1 
of the Brazil Block Coal Company, 
of Brazil, Ind., under the direction 
of Prof. W. E. Goldsborough, and 
with the assistance and co-operation 
of Mr. James H. McClelland, superintendent of the mines. 

The tests are in every sense representative of the daily service 
rendered by the machinery, as the usual running conditions, during 
both the tests of the generating plant and of the coal cutters, were 
not modified in the least by the preparation for the tests, or for the 
adjustment of the instruments. 


of a series of tests made upon 





The plant tested is located on the northwestern edge of the city 
of Brazil. Scattered through the Indiana coal fields the com- 
pany has several other mines, four of which they are at present 
working. Besides their No. 1 mine they also operate their No. 8 
mine by electric power. 

The Indiana coal field covers about 7000 square miles of one-fifth 
the area of the State. This area is mainly in the western and 
southwestern part of the State, and ranges in width from 10 to 60 
miles. In length it extends from Warren County southward 150 
miles to the Ohio River, where it reaches its widest part. 

Workable veins are found in nineteen counties, and their out- 
At least seven distinct veins 
of workable thickness occur in the State, varying from about 3 feet 


crops occur in three additional ones. 


to 11 feet, and in a few places from 25 to 28 feet. 

The area of greatest development of seams is embraced in the 
counties of Clay, Sullivan, Green, Pike and Daviess, though several 
others, namely, Park, Vermillion, Vigo, Owen, Warwick and Spen- 
cer, rank as close seconds. 

The coals of the State dre of two varieties, which in places merge 
into one another. These are the non-caking or block coal, and 
the caking or bituminous coal. 

The former, which is one of the most valuable fuels found in the 
United States, has a laminated structure and in the direction of the 
bedding lines splits readily into thin sheets, but breaks with diffi- 
culty in the opposite direction. It can be mined in blocks as large 
as it is convenient to handle, whence its common name block coal. 
As a rule it is remarkably free from sulphur and phosphorus, 
though in some localities sulphur is found to a large extent. 

When burning it does not swell, nor does it form a cake by run- 
ning together; it leaves no clinkers, the only residue after com- 
bustion being a small quantity of white ashes. On account of its 
freedom from sulphur and phosphorus, and its non-caking proper- 
ties it can be used without coking, and thus becomes a most val- 
uable fuel for the iron foundry’s cupola and the blast furnace. 

At Shaft No. 1 the working force consists of 120 men, which in- 
cludes loaders, drivers, track layers, powder men, engineers, fire- 
men, blacksmiths, teamsters, scale men, machine men, helpers, etc. 

The plant at this shaft is housed in several buildings, the largest 
of which contains the tipple and loading chutes, and is directly over 
the shaft. Besides this there are the blacksmith shop and fan 
house, and also the power house, in which are located the boilers, 
engines, generators, etc. 

The steam plant consists of two boilers of the tubular type, hav- 
ing a rated capacity of 150 horse-power each. They were built 
by the Erie City Iron Works, Erie, Pa. These boilers supply steam 
to five engines, four pumps and two injectors, and are kept in con- 
tinuous service day and night. 

The engine equipment consists of one engine in the fan house, 


*An abstract of a thesis presented to the Faculty of Purdue University, La 


fayette, Ind., for the degree of Bachelor of Science in Electrical Engineering, 
June, 1897. 
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direct connected to a large fan, both having been made by Craw- 
ford & MecCrimmon, Brazil, Ind.; one in the blacksmith shop, 
which drives a drill press and emery grinder, and also a small 
blower for use at the forges; one in the hoisting room, which is 
geared to a large hoisting drum, around which pass the cables used 
in raising and lowering the cages. The last is a reversing engine 
with a very long stroke, made by the Atlas Engine Company, In- 
dianapolis, Ind. It is prized very highly by the Brazil Block Coal 
Company, as it bears the distinction of being the second engine 
ever built at the Atlas Engine Works. 

In the power room are two high-speed Ball engines which are 
rated to give 120 horse-power each under a steam pressure of 90 
pounds. These engines are belted to two power generators, sup- 
plying power to the coal-cutting machinery in the mine. 

Of the pumps, three are in the mine, as are also the two injectors. 
Two of the pumps are of the Dean Brothers’ make, while the other 
is a Blake. These pumps are operated continually to keep out the 
water, which rises very rapidly in the mine. 

As the tests did not include anything but the operation of two 
of the engines, the generators, and the coal-cutting machinery, the 
rest of the apparatus will not be described in detail, except where it 
bears a direct relation to the work performed. 

The two engines previously mentioned were built by the Ball 
Engine Company, Erie, Pa., and have 12 x 14-inch cylinders. They 














MINE BUILDING AND PowkER House. 


These engines are of the single- 
Both run non- 


are bolted to brick foundations. 
valve type, cutting off at about one-quarter stroke. 
condensing, but as the exhaust pipes run underground for about 120 
feet to a small ravine, they act somewhat like condensers. The 
steam before entering the cylinders passes through a separator. 

To the two engines just described are belted two direct-current 
Walker generators. These are rated at 75 kw., and are compounded 
for 250 volts. They are four-pole machines, having armatures of 
the ring type, upon which are placed drum windings. 

The switchboard, built by the Cutler & Hammer Manufacturing 
Company, Chicago, IIl., is made of one panel of ordinary black 
slate, and upon it are placed the necessary instruments, switches, 
etc. 

The mining machines are Morgan & Gardner coal cutters. These 
machines consist of an outside 
moves the sliding frame. 


framework or bed, upon which 
This frame is made of channel iron, and 
the endless chain which it carries fits in the channel. At regular 
intervals the chain carries small steel bits, which do the cutting. 
The chain is carried around three sprockets, one at each corner 
on the head and one on the motor carriage. 

The motor armature’stands in a vertical position, and to the 
lower end of its shaft is attached a gear. This gear meshes with 
another one on the sprocket shaft, causing the chain to revolve 
when the motor is started. By means of a worm and a rack on 
the bed the motor carriage and sliding frame are automatically fed 
forward; and as they are advanced, the bits on the moving chain 
strike against and cut into the coal. 


The bed frame is provided with two jacks for holding it solid, one 
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in front, which rests against the face of the coal, the other in the 
rear, which fastens into the roof. 

The machine weighs 2400 pounds, and its total depth of cut is 6 
feet. The manufacturers claim it will cut the full depth in four and 
one-half minutes and run back in forty-five seconds; and’ that this 
can be lessened to three and one-half minutes, and back in thirty 
seconds, under favorable conditions. 

The machine is rated as follows: Travel of chain = 273 feet per 
minute; r. p. m. of armature = 750, with 220 volts at machine. 

The chain is of the up, down and centre link style. All bits are 
straight and of the same length. With a 6-foot wndercut there are 
forty-eight links in the chain, each link holding one bit. These 
bits are 4%4x% inch in section, and are spaced 5 inches apart on the 
chain. 

The sliding frame has two girders running full length down its 
centre. These run through openings in the end support and keep 
the frame straight; they also act as a stiffening brace. 

The total length of a 6-foot undercutting machine is 10 feet over 
all. The width across the machine at the cutter head is 42 inches 
over chain and 45 inches over bits. This gives a full 42-inch cut 
after allowing a 3-inch lap into other cuts. 

All material used in the construction is either cast steel or 
wrought iron. All gears are steel, and are cut out of solid masses 
of metal. The shunt motor used on the machine is of the four- 
pole type with two field windings. It has a capacity of about 20 
horse-power. The machine can be readily loaded on a truck. 

The station test was made March 16, 1897, and lasted for a com- 
plete working dav of nine hours. The start was made at 7 A. M. 
and finished at 4:30 P. M., with a stop from 12 to 12:30 P. M. 

The test consisted of taking indicator cards from the engines, 
noting their speed and the steam pressure, measuring the current 
in the main line, the voltage, and the current in the shunt field 
windings of the generators. 

As both machines are continually operated on the same circuit, 
and are exact duplicates of each other, the test was made with both 





Ist. Cyt Room 4. 







Time] ine MINUTES. 5 _ mo | ; 
i a 30 PY 2430 3 “ye 4 a}30 











A See = . _— a 


3 "| 
r 
< 
_ & 2 2 ee Sack . 


= en br : Cut |no. 39. » a 













































91m. Cut Room 5 
2500 
TIME |e MINUTES. 
5 ———— ti O 2 230 Xx ys. 430 


Zi €C IWORKD. wy, 



































CuRVES FROM MACHINE TESTS. 


working together and not separately. All the instruments used 
came from the laboratory of Purdue University, and were in good 
working order. The electrical instruments were calibrated shortly 
before the test. 

The reducing motions used on the engines were of the pendulum 
type; one end being fastened to the rafters of the roof, the other 
end was slotted to receive a pin; and the pin was screwed into the 
cross-head. All electrical instruments were read every two min- 
utes, while the other readings were taken every ten minutes. 

Indicator cards were taken from each end of both cylinders 
simultaneously. They disclosed the fact that in the case of both 
engines much more work was done in the crank end than in the 
head end of the cylinders. This was especially noticeable in en- 
gine B, where the crank end did two and often three times as much 
work as the head end. This fault was due to the fact that the 
valves were poorly adjusted. ; 

One very bad fault was discovered at the close of the test. Upon 
removing the top of the steam chest on engine B, the exhaust ports 
were found to be very badly choked by the steam packing, which 
had worked in from the stuffing box. 

As to speed regulation, neither engine did well, due no doubt to 
the faulty action of the governors; which were not properly set for 
the load they had to carry. 

Both engines worked under the disadvantage of having a load 
very much smaller than their rated capacity, which brought down 
correspondingly their commercial efficiency. This also applies to 
the generators, which together have a capacity of about 600 am- 
peres, but as the circuit breaker flies out at 300 amperes they can- 
not work at more than half load. A friction test with belts on 
and off was made on each engine. , 

An inspection of the load curves shows that where the load fluc- 
tuation is very great there is a corresponding change in the effi- 
ciency curve, though in some places where the load varies a good 
deal the efficiency remains fairly constant. 

The output of the generators (curve No. 11) is plotted with 
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readings taken at times corresponding to the times indicator cards 
were taken from the engines. 

There is also plotted a total load curve where the readings are 
taken every two minutes. This curve shows the actual variation 
of the current between the readings of the indicated load. 

Throughout the test the voltage remained practically constant, 
varying between 245 and 255 volts. In many instances the current 
would rise to almost its maximum of 300 amperes and then drop 
to nearly zero. There is always a constant load on the station 
of from 15 to 20 amperes, due to incandescent lights and leakage. 
The majority of these lights are at the bottom of the shaft, and are 
kept burning continually. 

The amount of coal hoisted during the week of the test, which 
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BARE AND INSULATED CONDUCTORS IN MINE. 


represents the work done by the machines, varied from 266 tons 
to 300 tons per day, depending on the number of machines work- 
ing. An average of the output was 284 tons per day. 

By integrating the total load curve of the generators we find the 
average output in w&tts was 21,750, or 689 watt hours per ton of 
coal. 

By taking an average of the calculations found in the tables the 
following results of the test are obtained: Engine efficiency, 0.69; 
generator efficiency (commercial), 0.69; station efficiency, 0.48. 

These results, though low, are as good as could be expected when 
the load placed upon the station is taken into aecount. 

The test on one of the coal-cutting machines was made March 
17, 1897, and consisted in measuring the power absorbed and the 
work performed. This was done by measuring the current and 
voltage, the depth of cut, the height of vein, width of cut, and time 
of cutting. Each machine is operated by one man and a helper, 
but when moving from room to room they have the assistance of 
the loaders, and also of a driver and a mule. 

The main conductors are strung along the entries of the mine, 
the positive being heavily insulated, while the negative is bare. 
With each machine there is a cable from 50 to 100 feet in length 
wound ona reel. One end is fastened to the reel, the other being 
strung out and hooked onto the mains. From the reel runs an- 
other short cable which connects with the machine. 

The test was run under conditions fairly favorable to the ma- 
chine. All the cuts were in rooms and but little time was lost in 
moving. That the instruments might be kept out of the way of 
the men in moving they were connected in the circuit at the reel. 

The number of cuts made during a day by one machine depends 
on the condition of the mine and the nature of the cuts, whether 
room or entry cuts. If entry cuts are made it necessitates the 
moving of the machine from point to point, causing much loss in 
time. The machine, tested has made as high as seventy-two cuts in 
one day; this, however, is a very unusual record. 

A study of the curves given herewith will show a few interesting 


points regarding the operation of electric coal cutters. The qual- 


ity of the coal, whether hard or soft, has a great deal to do with 
the amount of power absorbed. 


One feature common to all cuts 
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was that the power necessary to operate the machine increases with 
the depth of cut. In some cases the power reached its maximum 
before the end of the cut; in most cases, however, the power did 
not rise to its highest value until the end was reached. Asa rule 
the first cut made in a room requires more power than the suc- 
ceeding ones, due to the fact that the machine cuts on three sides 
on the first cut, while on the others it cuts on only two. Arn illus- 
tration of this point may be seen by comparing the curves of cuts 
I and 2 in room I. 

One of the heaviest cuts made during the test was number 39, 
which was the ninth cut in the fifth room. The heaviness of this 
cut was due to the hardness of the coal. 

The variation of power during a cut may be attributed to several 
causes. If the braces or jacks on the machine slip to any extent, 
aud they oiten do, the power drops for an instant until the cutter 








CUTTERS. 


ONE OF THE ELEcrric Coal 


again strikes the coal. The slack which accumulates as the depth 
of cut increases resists the action of the machine and should be kept 
cut of the way at all times. Some of the bits may be sharper than 
the others, and when the sharp bits strike the coal there is a less 
expenditure of power. ; 

The power required for an entry cut may be seen by referring 
to the curve of cut No. 17. This also shows that the power often 
reaches a maximum before the end of the cut. 

Cut No. 14 required the most power. It was made in the di- 
rection of a “horse back,’ or where the vein gets very shallow. 

The bits on the machine are changed about every fifteen cuts. 
The average time of making a cut is four minutes and fifteen sec- 
onds, and one minute to run back. It requires about 15 amperes 
at the start to overcome the friction of the machine. 

The maximum current at any time was 72 amperes, caused no 
doubt by the bits striking a hard spot in the coal, with excessive 
friction in the machine, due to the slack, etc. The average power 
consumption during a cut was 9963 watts. 

Arrangements were made with the weigh boss whereby each car 
loaded from where the machine worked would be marked. In 
this manner the exact amount of coal cut by the machine and 
hoisted could be determined. 


The amount hoisted from cuts made by the machine tested was 
44.3tons. Adding to this the one-fifth which goes through the screen 
we get 44.3 + 8.86 = 53.16 tons, or an average of 1.33 tons per cut. 

From the above it will be seen that it takes an expenditure of 
9963 watts per cut and the average time of cutting is four minutes 
fifteen seconds, or .07 hours, from which it is readily seen that 
524.4 watt hours per ton are required. 

This result corresponds very closely to the calculation made on 
a previous page, where the expenditure per ton was found ta. be 
689 watt hours. The difference between the two is due to the 
lamps, leakage, etc. 

Although the machine is built for a 6-foot undercut, it is practi- 
cally impossible for it to do this, owing to the fact that the front 
jack takes up some space, and the face of the coal is in places very 
uneven. The thickness of the vein was taken at an average of 3 
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feet above the bits of the machine. The tonnage per cut as calcu- 
lated is made on a basis of 77 pounds per cubic foot. 

These calculations give an average of 1.7 tons per cut, while 
by weight it is 1.33 tons per cut. The difference, .37 tons, approx- 
imates the slack, etc., that is not loaded. 

If 2% tons represent the work done per day by one man with 
a pick, it will be seen that one machine does the work of about 
twenty men. This fact alone shows a great saving in expense. 

In' conclusion, it may be said that the machine as tested gave 
good results. It is well adapted to the nature of the coal, does 
its work well, and seems fully able to withstand the heavy strains 
paced upon it. 

The Brazil Block Coal Company were the first to adopt the use 
of electrical machinery in the mines in the block coal region. Their 
success has been in advance of their expectations, and, without 
doubt, other companies will soon install apparatus of a. similar 
nature. 





Electricity Direct from Carbon. 





BY J. H. HELLWXG, JR. 

The problem of the production of electricity directly from carbon 
offers such a broad and interesting field to-the original investigator, 
and the rewards which would meet a successful commercial applica- 
tion of the same are so many, that it appears surprising so little is 
being done in this direction at the present time. It is true, how- 
ever, that the experimental difficulties to be encountered in pre- 
liminary investigation are of such a nature as to discourage all but 
the most interested and painstaking experimenters, and to this 
fact it is undoubtedly due that there are at present so few practical 
men investigating the problem. 

There is a scarcity of data relative to the early history of this 
subject, but what has been collected offers many points of interest 
in its progress. In 1855, Becquerel asserted that he had produced a 
current of electricity by burning carbon in contact with an elec- 
trolyte capable of supplying oxygen to it. He plunged a carbon 
rod, glowing at the tip, into a crucible containing molten nitrate 
of potash; an electric current was produced and the carbon rod 
was consumed. It is not known of what material the crucible was 
constructed, but most probably it was of platinum, a metal com- 
monly used in laboratory experiments. 

In 1877, Jablochkoff patented a process for generating electricity 
by the action upon carbon of a solid electrolyte in a state of fusion. 
For this electrolyte he used nitrate of soda. 

In 1882, J. H. Davies suggested that a current of air be used as a 
depolarizer. He constructed a cell consisting of molten nitrate of 
potash, carbon, and some metal, such as iron, tin, platinum, silver, 
or copper, and passed through it, by means of air, fumes of nitric 
acid. He also tried air alone. He was only able to obtain 1 per 
cent. of the potential energy of the carbon in the form of electricity. 

A comparatively successful cell, and perhaps the most efficient 
one up to this time, was of a type invented by Mr. C. S. Bradley 
and Prof. F. B. Crocker, at a period prior to 1888. In this cell 
was used an electrolyte of fused sodium manganate formed by the 
addition of peroxide of manganese to caustic soda. An iron pot 
was used as one electrode, the other being of carbon. 

Dr. Borchers, of Germany, constructed a ce}l of three sections, in 
the centre one of which was suspended a hollow carbon, with a 
small opening at the top, forming one electrode of the battery; in the 
other two sections were suspended from the insulating cover two 
copper tubes, through which illuminating gas, or, better, carbon 
monoxide, was forced. A small tube reached down into the solu- 
tion and was turned up under the carbon; through this the air 
was forced to supply the oxygen. Cuprous chloride served as the 
electrolyte. The carbon monoxide was better absorbed if a quan- 
tity of zinc and copper strips were thrown into the jar. The carbon 
monoxide united with the oxygen of the air to form carbonic acid. 

In the Electrical Engineer for July 1, 1896, is found a report of a 
paper read by Dr. Alfred Coehn, a German physicist, before the 
Berlin Elektro Technisches Verein. Dr. Coehn believed that the 
problem of the direct production of electricity from coal would 
find its simplest solution if carbon could dissolve in a liquid; in 
other words, could carbon form ions? Bartoli and Papasogli state 
that when dilute sulphuric acid is electrolyzed between carbon 
electrodes, the carbon anode takes part in the electrolytic process 
mm such a way that, besides oxygen, both carbon monoxide and 


-atbon dioxide make their appearance at the anode. In his experi- 
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ments Dr. Coehn varied the concentration, temperature, and cur- 
rent density. He could not succeed in obtaining carbon monoxide 
or carbon dioxide alone, but a mixture of the two, containing 
about 1 per cent. of oxygen. In this mixture the proportion of 
carbon dioxide to carbon monoxide was about 7 to 3. 
At low temperatures the carbon anode disintegrated, small par- 
ticles of carbon being seen suspended in the acid. At higher tem- 
peratures no such disintegration took place, but the acid was dis- 
tinctly colored, at first yellow, then later dark red and red brown. 
A deposit was formed on platinum plates which was positively 
shown to be carbon. Lead peroxide used in the form of a charged 
accumulator plate and placed opposite one of carbon in sulphuric 
acid of proper concentration forms an element in which carbon is 
the soluble electrode. The element supplies a strong and constant 
current. Through an external resistance of 100 ohms the E. M. F. 
is 1.03 volts. Also platinum, when placed opposite a peroxide 
plate under the same conditions, shows a current in the same direc- 
tion as the carbon, but oxygen is never visibly developed. As 
soon as the platinum is charged with oxygen, the current becomes 
very weak. If carbon were an insoluble electrode it would behave 
in the same way, but this is not the case, the current continuing 
until the accumulator plate is discharged, and again coming to a 
maximum upon recharging the plate. From these experiments 
Dr. Coehn concludes that it is possible by electrolysis to produce 
a solution of carbon; that from such a solution carbon may be 
separated as a cation; and that an element may be formed of which 
carbon is the soluble electrode. 

From none of the cells mentioned have sufficient reliable data 
been obtained to give a clear idea as to their probable efficiency, 
economy, and commercial value. It is to Dr. W. W. Jacques, elec- 
trician for the Bell Telephone Company, at Boston, Mass., that 
credit is due for inventing a cell which is the first approach 
toward one of commercial value. Dr. Jacques began his investiga- 
tions seven or eight years ago, and has continued them up to the 
present time. The action of this cell is, in brief, as Dr. Jacques 
states, the chemical combination of the oxygen of the air with the 
carbon by impregnating a molten basic electrolyte with the carbon 
with which it is in contact, and collecting the electricity by means of 
an electrode not acted upon by this electrolyte when the circuit is 
closed. A small amount of magnesium oxide is added to serve to 
convey the carbonic acid formed through the electrolyte, so that re- 
newal is not so frequent. The description of a Jacques cell, in detail, is 
as follows: A pure iron pot, 12 inches high by 14 inches diameter, is 
filled two-thirds of the way up with molten caustic soda, or caustic 
potash, and a little magnesium oxide is added for the purpose 
above mentioned. By means of an air pump outside of the cell, and 
a rose blower inside, a plentiful supply of air is forced into and 
through the ‘liquid and around the central electrode of carbon, 
which is suspended and insulated from a cover at the top of the cell. 
One terminal of the external circuit is connected to the carbon rod 
and the other to the pot itself. An exhaust and a supply tube for 
the withdrawal and renewal of the liquid enter the walls of the 
pot. There is also an exhaust pipe for the waste gases. 

Dr. Jacques obtained some very interesting results from his cell. 
In a battery consisting of 100 cells joined in series, one-third of a 
pound of coal was burned per electrical horse-power per hour in the 
grate of the furnace used to keep the electrolyte of the cells in a 
fused state. The average electrical horse-power developed per 
hour was .16, and the average electrical horse-power used in work- 
ing the pump which supplied the air necessary for the consumption 
of the coal in the cells was .11 horse-power, or the average net 
horse-power developed was .05. The carbon consumed in the pots 
per horse-power per hour was .225-pound, and the coal consumed 
on the grate per horse-power per hour was .336 pound, or a total 
of .559 pound. The electricity obtained from one pound of coal, of 
which .4 pound was consumed in the pots, was equal to 1336 watt 
hours, or 32 per cent. of that theoretically obtainable. 

Considering, from a careful study of available data on the sub- 
ject of the production of electricity direct from electricity, that the 
process invented and patented by Dr. Jacques was the nearest ap- 
proach to the successful solution of the problem up to the present 
time, Mr. J. H. Hall and the writer commenced their investiga- 
tions upon a cell resembling in every particular the one invented 
by the gentleman named, differing from it only in the following de- 
tails: The cell proper, a wrought-iron gas pipe, 12 inches in 
height and 1%4 inches in diameter, had cast-iron caps at either 


end. Through the top cap were holes; first, for a stud screwed 
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into the carbon rod used, and insulated from the cap by means of 
layers of heavy asbestos; second, for a tube through which the elec- 
trolyte was entered into the cell and from which the waste gases 
issued. The air supply was fed through the bottom cap, and im- 
mediately inside of the opening was a sheet-iron disc finely per- 
forated for breaking the air bubbles and diffusing them throughout 
the liquid and aroud the carbon, thus taking the place of Dr. 
Jacques’ rose blower. The electrolyte used was commercial 
Lewis’ lye. Terminals were fastened to the stud and to a screw 
threaded into the side of the cell. The lye was fused in a blast fur- 
nace. On open circuit, a Weston voltmeter (afterward calibrated 
by means of a Kelvin balance) gave a reading of .3 of a volt, and 
on a short circuit a Weston ammeter read .5 of an ampere. The 
yaste gases were tested for carbonic acid, but no traces of it were 


found. At another test the voltmeter reading was the same, but 
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MODIFIED JACQUES CELL, 

upon shutting off the air supply it dropped to .18. Finding the 
results obtained from these tests entirely unsatisfactory, and wish- 
ing to watch the internal action of the cell, we next used an open 
cast-iron pot, hemispherical in shape, to the rim of which was at- 
tached one of the voltmeter terminals. It may be well to state here 
that in the experiments conducted ‘by us iron wires were used in 
nearly every instance for making connections. A carbon rod 
thrust into the fused caustic gave readings varying from .5 to .9 of 
a volt, but remained ultimately constant at .5. Wishing to still 
further simplify the preliminary investigations, we employed as a 
cell a platinum crucible. In this cell we used pure potassium 
hydroxide as the electrolyte. The voltmeter readings varied from 
.45 to .7, but were nearly constant at .5. , 

Next, to determine whether the relative positions of the carbon 
and iron were influential upon the direction of the swing Of the 
voltmeter needle, a carbon crucible was used, into which the molten 
electrolyte poured. . One terminal of the voltmeter was 
fastened to the carbon pot, the other to a piece of sheet iron, which 
As before, the reading was .5, with the 


was 


was dipped into the caustic. 
carbon at the negative pole. 
Again returning to the open cast-iron pot, the voltmeter regis- 
tered .4 volt. The addition of a little dioxide 
caused a momentary rise to .7. 
To eliminate the possibility of errors due to the presence of cast 


very manganese 


iron, we next constructed a cell entirely of wrought iron, and 
turned out a slate piece to fit in as a cover. 
forated to allow the passing through of a carbon rod and an ex- 
haust tube. The carbon rods used were ordinary arc-light car- 
bons, bored out for the purpose of conveniently forcing air through 
them. and into the liquid. With a fresh rod of carbon fuSed into a 


This cover was per- 
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fresh supply of the caustic and then heated, the readings, as shown 
in Table I. were noted. The remarks explain the various condi- 
tions under which the readings were taken. This test was of nearly 
four hours’ duration. It will be noticed that the tendency here, 
as it was tn all of our experiments, is to a negative reading at first. 
TABLE. I. 

Wrought Iron Cell—Carbon Fused in Lye as Left from Run of May 28, ’97 

May 29, 1897. 


Tinie. Volts. Notes. 
8:18:00 .00 Full burner turned on. 
18:45 —.20 
20:40 —.55 
23°45 .00 
30.30 + .05 Lye melted. 
36 :00 00 
9:02:00 30 
08 :00 20 Blawpipe turned on. 
12:00 30 Lye at red heat. 
22:00 30 Blowpipe off. 
27 :00 .40 Some heat off. 
35:30 42 More heat off. 
40 :00 42 Air blast into lye. 
41 40 40 
10:28 :00 -99 Gradual rise. Blowpipe on. 
34:00 95 
41:00 go Blowpipe off. 
52:00 1.00 Some heat off. 
11:09:00 1.09 More heat off. 
14:00 Bs32 
20:00 1.06 All heat off. 
30 :00 70 Air stopped by solidification of lye. 
32:00 60 Lye solid. 
46:00 00 Cooled down, 


Where the lye was fresh, and a new carbon stock was used, it was 
necessary to heat continuously for over an hour to obtain a positive 
E. M. F. It would seem that the carbon must be dissolved into the 
lye before a positive reading could be obtained. At 9:02 the read- 
ing on open circuits was .3 volts. This remained constant for over 
twenty minutes, though the degree of heat was gradually raised. 
Removing some of the heat caused a rise of .12 of a volt, and forc- 
ing the air through the carbon rod caused a rise from .42 of a volt to 
.g9 of a volt in forty-seven minutes. Increasing the supply of heat 
lowered the reading to .g of a volt, while decreasing the supply to 
The 


freezing of the lye brought the voltage gradually down to zero. 


almost nothing gave us a maximum reading of 1.11 volts. 


We next used three dry-battery carbons, fastened together and 


plunged into a new supply of the molten caustic. The readings of 


TABLE II. 
Wrought [ron Open Cell—Fresh Lye—Battery Carbon Used—No Air 
Forced In. 
May 28, 1897. 
Time. Amperes. Volts. Notes. 
2:15:co Open circt. —.40 Carbon put into melted lye. 
16:30 satin —.27 Blowpipe turned on. 
39:00 oo .08 Lye at red heat. 
57 -0o ecee 00 
3:09:00 eee -20 
30:00 oeve -40 
4:05:00 cove .60 
39:00 ree 85 Blowpipe removed. 
41:00 eae -go Redness gone. 
54:00 saat 93 Some heat off. 
5:08:00 1.01 More heat off. 
20:00 1.06 Some heat on. 
21:00 15 30 Resistance of about 2 ohms in. 
27 :00 -O4 -07 More heat on. 
35-00 205 -10 More heat on. 
6:08 :30 19 37 More heat; full burner. 
27 :00 -20 .40 Blowpipe on. 
30:00 21 42 Lye at dull red heat. 
54:00 125 23 Lye at bright red heat. 
7 205 :00 125 23 Blowpipe off. 
15:00 135 27 Some heat off. 
30:00 Ol -02 Gradual drop from .27. 
7:30:30 .00 20 Open circuit. 
37 co -00 30 
40:20 -00 25 All heat off, 
8:00:00 -00 .00 


Cooled down. Stop. 
Table II. were noted, part of the time current being taken from the 
cell, as noted in the remarks. On open circuit the voltage grad 
Short circuiting through 2 
.3. The ammeter read 


ually rose to 1.06 volts. ohms’ resist- 


ance lowered the voltage to .I5 ampere. 
The readings of neither instrument were at al). constant, varying 


considerably with the degree of heat supplw. Bb. 


air was forced 
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into the liquid during this run. At the end of several days’ use the 
carbons were removed and examined. The surface was rotten and 
badly corroded to quite a depth, this rotten portion being easily 
scraped off. A part of one of the carbons had broken off and dis- 
integrated so that there was a thick, mushy deposit in the bottom of 
the cell. This undoubtedly caused local action, which would ac- 
count for the low voltage of the cell toward the end of the run. 
The various tables show the results of different experiments under 





TABLE III. 
Notice—Admission of air raises E. M. F.—more with load. 
Wrought Iron Closed Cell—Start with Carbon Frozen into Alkali (Lye)—As 
Left from Last Run. 
June 2, 1897. 
Time. Amperes. Volts. Notes. 


8:14:00 Open circt. -00 Heat turned on. 
21:00 “— —.05 Electrolyte still solid, 
26 :00 ees —.20 Electrolyte melted 
0:27:00 — .20 Air blast through liquid. 
30:00 eoee -00 
40:00 gad £0 Steady rise. 
10 103 :00 sees -88 
13:00 eT -9o Air blast off. 10:24:30. 
29 :00 gl About 2 ohms resistance in externai 
circuit. No air. 
29:30 -36 69 
30:00 +33 -63 
1¢ 1:48:00 -27 +50 
1107.00 17 30 
33:00 21 -40 Air blast on at 1:32. 
35:00 -35 -67 Air blast off at 17:40. 
42:00 325 162 Air blast on at 11°44. 
45:00 34 -65 
12107 :00 «325 .62 Air blast off at 12:49. 
53:00 275 -52 Air blast on at 12:53. 
54°00 33 63 Everything constant. 
1:55:00 51 50 Resistanceschanged to 1 om. 
2:14:00 33 32 Air blast off at 2:13. 
14:50 15 45 Air blast on at 2:14:30. 
22:00 .50 .50 Worked telegraph sounder O. K. 
50:00 .3I -60 Resistance changed to 2 ohms. 
3:35:00 32 61 Run ended. 


varying conditions, fully explained by the remarks. In Table III. 
is shown the effect of increasing, diminishing, or entirely shutting 
off the supply of air, and the effect of heating or cooling the air. 
On open circuit a maximum voltage of .91 was obtained. This 
dropped to .69 of a volt when a current of .36 amperes was taken 
from the battery. It dropped gradually to .3 at 11:07, and remained 
constant until 11:32. The forcing of air into the electrolyte then 
raised the voltage to .67 in less than three minutes. The ammeter 
reading being .35 at 11:40, the air blast was removed, and in two 
minutes the voltage had fallen to .62 at 11:44. Air was again sup- 








TABLE IV. 
Wrought Iron Closed Cell—Carbon Frozen into Lye as Left from Last Run. 


June 4, 1897. 


Time. Amperes. Volts. Notes. 

8:40:00 00 -00 Hleat on. No air. 

9:00:00 .00 1.00 Lye melted. 

10 332:30 09 -90 

10:08 :00 23 30 Resistance of about 1.3 ohms. 
11:20 17 22 Nitrogen gas on at 10:11:30, 
12:00 .20 +25 Rise due to air in tubes. 

17 330 -13 “175 Nitrogen off at 10:17:30. 

19 :00 II as Air blast on at 10:19:00. 

19:20 15 20 

30:00 .38 48 Air blast off at 10:30:30. 

31:00 35 45 ore 
33 530 33 43 Nitrogen on at 10:33:30. 

33:50 38 48 Air in tubes. 

2:00 18 23 Nitrogen off at 10:42:00. 

43:00 15 -20 Air on at 10:44:00. 

44:05 +20 -25 Ss 
48:00 38 -48 Air off at 11:12:10. 

11:12.30 .38 48 Illuminating gas on at 11:12:30. 
20:00 mY 15 Illuminating gas off at 11:20:00. 
23:50 07 09 Air on at 11:23:50. 

45:00 .38 48 
45:10 -00 “75 Open circuit. 
51:30 -00 80 Heat and air off at 11:53:00. 

12:08 :00 .00 1.00 Gradual rise. 

30:00 -00 -00 Gradual fall. Stop. 


plied, and the reading rose to .65 in one minute. This process of 
removing and supplying the air was repeated to the end of the run, 
which was over seven hours’ duration, and similar results were 
noted each time. 

In Table IV. is shown the effect of nitrogen and illuminating gas 
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when introduced into the cell. With no air supply the voltage rose 
from 0.0 to 1.00 in twenty minutes. At 10:08 a current of .23 am- 
peres was taken from the cell, the voltage dropping to .30. At 
10:11:20, the readings of the voltmeter and ammeter respectively 
were .22 and .17. Nitrogen gas, pure, was then forced into the cell. 
The air in the leading-in tubes caused a momentary rise, but by 
10:19 the readings had fallen to .15' and .11. At this moment air 
was substituted for nitrogen, and in twenty seconds the readings 
had risen to .20 and .15. At 10:30 the readings had risen to .48 and 
.38. At 10:30:30 the air was turned off, and by 10:33:30 the readings 
had fallen to .43 and .33. Nitrogen was again forced in, and at 
10:43 the readings were .20 and .15. Air again raised them to .48 
and .38. Illuminating gas was now substituted for nitrogen, and 
the results obtained were similar, the readings falling to .15 and .I1. 
The addition of air then raised them to .48 and .38. On open circuit 
the voltage went up to 1 volt. Various samples of the air were 
caught after passing through the cell and analyzed. To catch the 
air all crevices were sealed with a paste of litharge and glycerine. 
The air was passed through a gas meter, and the rate of flow and 
quantity collected measured. The percentages of oxygen removed 
from the air by the oxidation of the carbon in various experiments 
were: 2.04, 5.35, 1.42 and 2.40. 

To us these experiments seem to conclusively prove that the pro- 
duction of electricity from carbon is direct. To defend our position 
we may look. at the objections offered by Mr. C. J. Reed, Prof. 
Elihu Thomson, and others, and endeavor to prove that the action 
is not thermo-electric, as they contend. 

In his investigations upon a cell similar to that of Jacques in 
principle, Mr. Reed used a number of metallic rods in connection 
with the one of carbon. For the first thirty-eight minutes of his 
test (wide Electrical Engineer, July 22, 1896), Mr. Reed used the car- 
bon rod alone. Then at intervals of one minute he took successive 
readings from all the rods under varying conditions of temperature, 
and from these readings he constructed a series of curves to show 
that the readings from all the rods were similar, and that in some 
cases the metallic rods gave higher readings from that of the car- 
bon. It must be noted that Mr. Reed made contact only long 
enough to get a reading, and that the electrolyte was filled with 
dissolved carbon. Mr. Reed believes that the iron pot and the car- 
bon rod, joined by the fused sodic hydrate, constitute a very power- 
ful thermo-electric cell, and he. refers the reader to Jenkin’s 
“Electricity and Magnetism” to support his statement. The only 
thing relative to this subject which we could find in the treatise 
mentioned was the following, on page 184 of the eighth edition : 
“Metals and fusible salts form powerful pairs, which are generally 
held to be thermo-electric, etc.’”” This is said in connection with 
thermo-electric cells, which are considered powerful if they have 
an E. M. F. of a few micro-volts. 

Prof. Elihu Thomson advances a theory that the air introduced 
into the Jacques cell has for its purpose the formation of a film of 
oxide on the iron containing-cell wall, and that during the action 
of the cell this oxide film is continually reduced to metal, possibly 
by nascent sodium from the sodium hydrate. It is well known, he 
continues, that carbon in the presence of hot, melted sodium hy- 
drate tends to reduce it, and that at a sufficiently elevated tempera- 
ture the reduction actually takes place, and Na _ is liberated 
(Journal of the Franklin Institute, November, 1806). Can this ex- 
planation be advanced for the platinum cell in which the action is 
identical with that in the iron cell? 

At another time Mr. Reed states that he believes the air intro- 
duced into the cell increases the difference of temperature between 
the carbon and the electrolyte, and hence increases the E. M: F. 
He further states that in his experiments illuminating gas had the 
same effect as air. In the first place, the difference in the tempera- 
ture is exceedingly slight, so slight, in fact, that the whole cell 
may be considered as at a uniform temperature, connections and all, 
while, as our tables show, the introduction of heated air had the 
sanie effect as the cold air. This was tried several times and may 
be considered conclusively proven. Again, as seen by the tables, 
illuminating gas does decidedly affect the voltage, lowering it from 
nearly one volt to about zero upon the removal of-the air supply, 
and nitrogen had a similar effect. This was tried time and again, 
with unvarying results. In none of Mr. Reed’s experiments does 
he use a closed cell, nor does he take an appreciable current from 
the cell. An external resistance of 100 ohms with the E. M. F. of 
the cell would give a deflection almost too small to be read on the 
ordinary Weston instrument which he uses, and the cell might prac- 
tically be considered an open circuit. 
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Possibilities of Liquid Air in Electrical Work.* 


BY ELIHU THOMSON. 

The well-known effect of cooling by liquid air or like gases a 
conducting metal like copper is to almost abolish its resistance. 
Consequently a conductor so cooled is able to carry very much 
larger currents with less loss than at ordinary temperatures. This 
fact has attracted the notice of electricians and physicists for a long 
time past. 

It has recently been found that liquid air is one of the most per- 
fect insulators, and that most insulating materials cooled to the 
temperature of liquid air are greatly improved in insulating quali- 
ties. It is known, also, that cooling renders it more difficult to 
cause a spark to occur between oppositely electrified conductors, 
the striking distance for a given pressure being diminished. 

The stability or permanence of liquid air in bulk, even when it is 
fully open to, the ordinary atmosphere or kept at atmospheric pres- 
sure, is, of course, simply dependent upon the heat insulation pro- 
vided, and if this could be made perfect the air would never evap- 
orate. 

Recent methods, such as those of Hampson and Linde, make it 
possible to obtain large quantities of liquid air by simple means and 
with moderate expenditure of power. 

Niagara power is twenty-four-hour power, and as there are but 
few industries demanding power for the whole day, it must follow 
that surplus power is either not used or wasted, and that to keep 
the plant working night and day at full capacity is desirable, even 
if some of the power only yields a moderate return. Can it not 
be used in making liquid air? Cannot the excess at certain times of 
day be put to use in compressing air to be afterward liquefied on the 
large scale? 

It would seem that large tanks of liquid air can be heat insulated 
very perfectly by layers of air and fibrous material properly placed 
outside. The evaporated air from the tank could traverse the 
jacketings in successive order from within outward, so as to help 
keep down the temperature of the jacketings. A furnace with an 
internal temperature of 2000° to 3000° above the normal tempera- 
ture of the air is easily insulated by moderate thicknesses of asbestos 
or other fibrous coating, so that the outside temperature is but slight- 
ly above the normal. The temperature difference betweeniquid air and 
normal air is, say, one-eighth of that between the interior of the fur- 
nace assumed and the normal, so that it ought to be possible to in- 
sulate so that but little heat would enter. In most electric long-dis- 
tance transmission lines a loss on the line of about 10 or I5 per cent. 
is suffered. With 18,000 horse-power this would mean from 1000 to 
1500 horse-power lost in resistance of line. If the conductors were 
immersed in a pipe with liquid air, the loss might fall to not over 
I or 2 per cent., perhaps, leaving available a large power for con- 
densing air to supply evaporation. Just how far 1000 horse-power 
would go in keeping the conductors supplied with liquid air coat- 
ings is a matter requiring data to determine. But if it were not 
sufficient for the purpose, there is a surplus of power during certain 
hours to supplement it. 

But it may be possible that a much higher voltage than is now 
used (10,000 to 20,000 volts) may be successfully used with con- 
ductors cooled and insulated by liquid air. If the potential could 
be raised to 50,000 volts, either the loss on the conductors for a 
given power transmitted would fall off as the inverse square of the 
voltage, or the conductors could be made smaller in the same pro- 
portion, or the distance of transmission increased with the same 
section of conductors as the square of the potential. These are 
matters worthy of experimental determination. 

The limit to the capacity of an electric transformer to transfer 
energy from its primary to its secondary circuit is found in the 
heating and loss involved in the copper conductors comprising 
these circuits, and upon the nearness with which the two circuits 
may be placed one to the other, which is in turn governed by the 
insulating material used to separate them. 

Could the conductors be kept cool by liquid air and thereby their 
conductivity and insulation greatly increased, the work of transfer 
in a transformer could be much greater for a given size than it now 
is, or the loss could be even less than it now is, although but 3 per 
per cent. is sacrificed in ordinary practice. 

Transformers in liquid air might be made entirely of copper with- 
out iron, and their light-load efficiency become nearly equal to full 
load efficiency. 

A.transformer without iron would avoid tthe loss in the iron, and 


* Modern Machinery, July, 1897. 
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would permit such a saving in material that changes in design or 
disposition of the copper could be made to suit the condition of 
absence of the iron. 

We need not touch upon the possibilities of liquid air as a means 
of energy storage, for they are self-evident enough, since liquid air 
is virtually compressed air which remains compressed, as it were, 
even when exposed to atmospheric pressure; that is, addition of 
heat gives to it pressure and the ability to do work in suitable en- 
gines in the usual compressed air motors. Our object has been to 
briefly point out what may be termed possibilities in electric en- 
gineering, assuming that data favorable to the ideas presented be 
the outcome of experimentation. 

It is too early to made any predictions or calculations concern- 
ing this subject. It must be confessed that it has a certain fascina- 
tion. Perfection of heat insulation seems to be the key to the situa- 
tion. All else seems to depend on that, the main questions being 
what will it cost in power and machinery to supply the necessary 
evaporation waste in a system of the kind outlined, and whether the 
voltage of transmission can be raised in consequence of the new 
conditions. 





The American Association for the Advancement of Science. 





SECOND DETROIT MEETING. 

The second Detroit meeting of the American Association for the 
Advancement of Science, being the forty-sixth annual meeting of 
the association, will be held at the new High School building in that 
city, August 9-13, under the presidency of Dr. Wolcott Gibbs. 

Dr. Gibbs is the senior professor of the Harvard faculty, and is 
now retired from active duty. He has for many years been promi- 
nent as a chemist, having investigated some of the very complicated 
inorganic compounds. He is also president of the National Acad- 
emy of Sciences. He was born at New York, February 21, 1822; 
was graduated from Columbia College at the age of nineteen, spent 
severa! months in the laboratory of Dr. Robert Hé@te, at Philadel- 
phia; returned to New York and studied at the College of Physi- 
cians and Surgeons, graduating as a doctor of medicine in 1845. He 
then studied for several years in Europe under eminent specialists; 
and returning to America, gave a course of lectures at Delaware 
College, in Newark, Del. He was professor of physics and chem- 
istry in the College of the City of New York from 1849 till 1863, 
when he was elected Rumford professor at Harvard, and also placed 


in charge of the laboratory of the Lawrence Scientific 
School. During the civil war he took active part in or- 
ganizing the United States Sanitary Commission, and in 


working upon that commission. One result of these labors was 
the organization of the Union League Club of New York City. 

The meeting at Detroit will be of special interest, because of the 
fact that it will be immediately followed by that of the British Asso- 
ciation for the Advancement of Science at Toronto; and it is be- 
lieved that many of the European scientists will reach this country 
in season to attend the Detroit meeting; and, on the other hand, ar- 
rangements have been made whereby the A. A. A. S. will proceed 
from Detroit to Toronto in a body in order to welcome the British 
Association there. 

The proceedings of the section of physics will be important and 
full, and will include a large proportion of papers on electrical sub- 
jects, as will be seen from the partial list of papers already an- 
nounced and published in THE ErtrectricaL Wortp. The _ vice- 
president for this section this year will be Prof. Carl Barnes, of 
Brown University, and the subject of his annual address wiil be 
“Long-Range Temperature and Pressure Variables in Physics.” 

The section of physics was not separated from mathematics and 
chemistry till 1882; but during its separate existence it has had a 
brilliant succession of presiding officers, and it will be seen from 
the subjoined list that most of them have been specially prominent 
for researches in the field of electricity. They are: T. C. Menden- 
hall, H. A. Rowland, J. Trowbridge, S. P. Langley, C. F. Brackett, 
W. A. Anthony, A. A. Michelson, H. S. Carhart, Cleveland Abbe; 
F. E. Nipher, B. F. Thomas, E. L. Nichols, W. S. Rogers, W. Le 
Conte Stevens, and Carl Leo Mees. 





Roéntgen Society. 


A society has recently been formed in England with Prof. S. P. 
Thompson as its president. Its object seems to be to have some 
of the members study the sources, and others the applications, in- 
duction coils, tubes, etc. It is composed of doctors, physicists, etc. 







































































Combined Steam and Electric Traction. 


—_—_-—-- 


In the suburban district adjoining St. Louis the rivalry between 
steam railways and the trolley roads for suburban passenger busi- 
ness has resulted in a combination of the two interests for the con- 
trol of this traffic presenting many interesting features. An account 
recently appearing in a daily newspaper describes the situation as 
follows: 

“About 15 miles to the southwest of the Union Station in St. Louis 
is a suburb known as Meramac Highlands. If you get on a train of 
the Missouri Pacific you can come in from Meramac Highlands in 
about thirty-five minutes, but if you take the trolley you will spend 
about an hour and forty-five minutes, or three times as long. Now, 
by the new deal between the Missouri Pacific and the trolley com- 
pany, the former agrees to run frequent short trains (propelled by 
steam) from the suburb just mentioned into the city as far as Van- 
deventer Station, which is 3% miles from the Union Sta- 
tion and 3 miles within the city limits. At this point 
passengers are transferred to a trolley line running down into the 
heart of the city, or else to another trolley line running out into the 
west end, or residence district. 

“The time from Meramac Highlands to Vandeventer Station is 
twenty-five minutes, and the trolley requires about the same length 
of time, in addition, to carry passengers downtown as far as Union 
Station. The fare from any point outside the city limits to any 
point within is to be only 10 cents, and from any point within the 
city (on the steam road) to any other point within the city (on the 
trolley or its connections) is only five. The all-trolley line from 
Meramac Highlands not only spends more time in carrying a pas- 
senger, but charges 5 cents more. 

“It ought to be pointed out that the particular trolley company 
with which the Missouri Pacific has made this combination, the 
Lindell Railway, is not the trolley company which has a line to 
Meramac Highlands. The latter is known as the St. Louis & 
Suburban. There has been a gradual consolidation of trolley lines 
in St. Louis within the last few years, so that whereas there were 
once about eighteen different companies, there are now only six, 
and three of these will probably be absorbed before long by the 


others. It will thus be seen that the St. Louis & Suburban 
(trolley) is not only a rival of the Missouri Pacific, but also of the 
Lindell. 


“The Missouri Pacific has still another rival for some of this 
suburban business. The St. Louis & San Francisco, a steam road, 
runs parallel with it for many miles. Since the trolley line was ex- 
tended out near Meramac Highlands both steam roads have been 
compelled to take off about half their trains, owing to loss of 
patronage. But the combination which the Missouri Pacific has 
just made with the Lindell Company will give it a distinct advan- 
tage over the St. Louis & San Francisco, or at least that is the 
present expectation, It is too soon to say how the new arrange- 
ment will work. 

“The trolley has the advantage of picking up a passenger, if not 
at his very door, at least within a block of it.. The electric cars stop 
more frequently than the steam cars. On the other hand, the steam 
road is able to carry a passenger more quickly, because its trains do 
not stop at eyery corner. Hence, a combination like that just 
effected in St. Louis possesses the advantages of both systems. A 
passenger is carried quickly over the greater part of his route, and 
then set down at his office door. He is likely to have a more com- 
fortable seat and ride in a less crowded vehicle besides. The ex- 
periment will attract the attention of railroad people elsewhere, even 
if the example should not be imitated.” 


A Correction, 


[In the article by Mr. F. M. F. Cazin, on ‘‘Niagara Power,” in 
our last issue, the types made Mr. Cazin say that a contrast existed 
between the two Governments on the opposite sides of the Niagara 
River in regard to their actions relative to utilizing the cataract. 
It was his intention to remark upon the coincidence and not the 


contrast 
A Freak of Lightning. 


At Rockland, Me.,on June 18, lightning fired a blast prematurely, 
killing one man and badly injuring two others. The loaded holes 
were being connected for firing, and at that moment lightning en- 
tered the wire with which they were to be fired. 
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A New System of Electrical Distribution. 





A serious objection to multiphase systems of distribution, and one 
which has without doubt prevented their more extended application 
to combined lighting and power distribution service—at least as far 
as this country is concerned—is to be found in the so-called unbal- 
ancing of the phases. | 

When the loads of the different phases of a system of multiphase 
distribution are unequal, the currents in the circuits will also be 
unequal, the circuit having the largest load carrying the greatest 
current. The drop of potential in the mains and armature circuits 
depends upon the current these circuits carry. If then the E. M. 
Fs. induced in the armature circuits are equal, as is usually the 
case, the E. M. F.s induced in the secondaries of the transformers 
will be different by an amount depending upon the difference of 
load on the secondary circuits. Cases have occurred in which the 
unbalancing was so pronounced that it was found necessary to in- 
crease the working pressure in order to obtain a fair regulation. 

There are two very obvious methods by which the unbalancing 
may be reduced. In the first place, the lamps or other translating 
devices may be so divided among the phases that the load on each 
phase is always nearly the same. To attain this end all the cir- 
cuits must be brought to every place where lights are needed, thus 
not only adding greatly to the expense of installation, but also 
vastly increasing the complication, another disadvantage some- 
times urged against the multiphase system, especially when it comes 
in competition with the single-phase system. On the other hand, 
if the resistance and inductance of the line is kept down sufficiently 
low, that is, if heavy conductors and special methods of arranging 
them, relatively to each cther, are employed, no serious difficulty 
from unbalancing need be experienced. It must be remembered, 
however, that in transmissions to any considerable distance the 
cost of the line conductors is one of the main items, and the reduc- 
tion of this item consequentiy one of the main problems in the 
design of transmission plants. This reduction, if carried to excess, 
may sometimes lead to the results mentioned above. 

Both methods mentioned will, however, only reduce the unbal- 
ancing and not entirely overcome it, as the load cannot always be 
exactly equally divided among the phases, nor can the resistance 
of the line be reduced to nothing. 

The system of distribution herewith described, invented by Mr. 
Peter M. Heldt, Chicago, is intended to entirely overcome the un- 
balancing, and to place the multiphase system of distribution on the 
same basis of regulation with the single-phase system. 

From the terminals of a three-phase generator, three main 
conductors are led to the primary terminals of three transformers, 
or to the primary terminals of a three-phase transformer. The 
three secondary coils are each divided into three equal parts. These 
nine parts are connected in three groups of three each, each group 
comprising one section from each coil. Two of these parts are 
connected directly in series, while the third one is connected to 
these two in an inverse manner, for the-reason that the phase of the 
E. M. F. induced in it is in direct opposition to the resultant of 
the E. M. F.s induced in the other two parts. By means of this 
inverse connection the resultant E. M. F. of the two parts and the 
E. M. F. of the third part are therefore directly added. By taking 
the inverted part from a different coil for each group, regular three- 
phase E. M. F.s will be induced in the secondary system. As each 
group or phase of the secondary winding bears an equal inductive 
relation to each of the primary windings, each secondary circuit 
takes an equal share of its energy from each of the primary circuits. 
The primary currents and the secondary-induced E. M. F.s are there- 
fore always equal, no matter what may be the distribution of load 
on the secondaries. Instead of dividing up the secondary coils, 
the primary coils or both might be divided, but the method shown 
in the diagram appears to be the most practical. In practice, where 
light and power are supplied from the same mains, small motors 
are connected to the same transformers with the lights, while large 
motors would be supplied from separate transformers of the ordi- 
nary type. 

The advantages of this system of distribution over the ordinary 
systems are the following. It permits perfect regulation of all the 
phases by simply varying the field-strength of the generator; it re- 
duces the cost of generators and line conductors; it simplifies sec- 
ondary installations. 

As the only constructional difference between this and the ordi- 
nary systems is in the winding of the transformers, existing plants 
can be changed to the new system at a comparatively small outlay. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 


Machines for Three Wire System. Ferrer. L' Ind. Elec., Jane 25.—A brief 
discussion of the theory of the Dettmar and Rothert machine (which has 
four poles and three brushes and has been referred to a number of times in 
these columns); he concludes that this machine solve§ the problem in a 
very satisfactory way. 


Multi-Circuit Arc Machine.—Elec. Eng., July 15.—An illustrated 
description of the Rushmore machine, which supplies several independent 
circuits, each one automatically regulating from full load to short cir- 
cuit. It is multi-polar, but the pairs of poles are magnetically separated 
from each other, the total induction for each circuit being obtained from 
one set of poles; it, therefore, consists practically of a number of ma- 
chines combined together to form a single unit with one common arma- 
ture ; he claims to have overcome a difficulty by collecting the current 
from under a single pole instead of under both poles. 


Lluterpretation of Dynamo Characteristics. Horcukiss. Sibley Jour., 
June.—A very brief paper describing how such characteristics may be 
analyzed, interpreted and used for predetermining the effects of changes 
in the construction of a machine. 


Interaction Between Armature and Field in Continuous-Current Dyna- 
mos. Norris. Sibley /Jour., June.—A short paper giving an elementary 
description of this interaction ; it appears to contain nothing new. 


LIGHTS AND LIGHTING. 


Street Lighting.—Lond. Elec. Rev. and Elec. Eng., July 9.—Reprints of 
three Municipal Association papers. Boor reviewed the four methods of 
street arc lighting with special reference to the use of rectifiers, which he 
considers by far the best method. Taltre treats solely of lighting by means 
of rectifiers; FEpDEN gives his experience with rectifiers, showing that they 
are very tricky ; he suggests asa means of getting over the difficulty the 
use of a continuous-current motor alternator with a rectifying commutator 
attached for each circuit. Editorially the former journal states that the 
three papers contain very few facts that are new and that some of the 
statements are ill considered. The joint discussion is published in the 
latter journal. 


Use of Condensers with Alternating Arcs. CiaupE. L’/nd. Elec., June 
25.—An article taken largely from the paper, an abstract of which was 
noticed in the Digest, July 3; it is accompanied by some illustrations. 


Arc Lamp.—L’Elec., July 3.—A long, illustrated description of the Bar- 
don alternating-current arc lamp, in which the regulating device is 
operated by a core and solenoid. 


Enclosed Arc Lamp. Nicuors, Sidley Jour., June.—A reprint of a re- 
cent paper. After a brief history of the enclosed arc lamp, giving due 
credit to Marks, he gives the results of some photometric tests which he 
made. The lamp was a small one, taking only 25 amperes at 76 volts; 
clear and milk glass globes were used and the horizontal and vertical 
curves of light distribution were measured in each case; difficulties were 
encountered owing to the “hunting” of the arc, that is, the traveling 
around from one side of the carbon to the other ; the ratio of the intensity 
between the bright and the dark side, that is when the arc was on one side, 
is very large, being more than 6 to 1 for the clear glass; for the milk 
glass the horizontal distribution was much more near y uniform, but the 
total amount of light was only 52 per cent; the absorption test was re- 
peated by a spectro-photometric measurement which showed that only 30 
per cent. of the light is transmitted by the milk glass cylinder; results of 
the measurement are given in curves and tables; the mean spherical can- 
dle power was 91.5 candles, the current 2.6 amperes, the voltage 76, the 
number of watts 197.6 and the watts per mean spherical candle 2.16; 
the success of such lamps must therefore depend upon the advantages de- 
rived from the long life of the carbons and other properties, rather than on 
any superiority as an efficient source of light; it is hardly fair, however, to 
draw any general conclusions from such a small current lamp; a test for a 
4.5 ampere lamp is also given, from which the watts per mean spherical 
candle was 2.01 ; the advantage in the efficiency, therefore, lies distinctly 
in favor of the open arc, which under its best conditions requires between 
1 and 1.15 watts per candle. 

POWER. 

Should a Generating Plant Be Mounted on Springs? SwinBurRne. L£lec. 
Eng., July 8.—An abstract of the paper which was noticed in the Digest, 
June 12, under ‘‘ Engines,” 
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TRACTION. 


Electric Carriages in Paris.—L’Elec., July 3.—An extract from a report 
to the municipal authorities, made by the company controlling the public 
carriages in France, discussing the subject of motor vehicles. It appears 
that this company is about to put into regular service 500 cariiages to seat 
four people; they are to be of different types and are to be in service by 
July 1 of next year; the probable charge is to be one franc (19 cents) per 
trip ; 15 days later the type which has shown itself to be the most practic- 
able will be adopted for all the carriages of this company ; its preference 
seems to be for electric carriages. 
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Motor Carriages. Hospirarier. L'/nd. £ilec., June 25.—In this install- 
ment of the continuation of his recent paper, which was noticed in the 
Digést, June 5, there is given an illustrated history of the evolution of elec- 
tric carriages from 1881 to 1897; outline drawings of a large number of 
the modern carriages are given, together with some data; among them are 
quite a number of those made in this country. 

Power Gas Railway Plant in Zurich.—L’ Eclairage Elec., June 26.—Some 
data concerning the operation of this power house. 





Electricity Replacing Steam.—Elec. Rev , July 14.—A very brief descrip- 
tion of the plant for running a part of the Suburban Railroad in the west- 
ern suburbs of Chicago by electricity. It is said to be the first case in 
which electricity has replaced steam on a steam road around Chicago ; at 
present two miles are operated, and the balance of 20 miles will soon be run 
exclusively by electricity. 


ower Plant, Chicago City Railway.— West. Elec., July 17.—An element- 
ary description of this large power plant, accompanied by a number of in- 
terior views. 
INSTALILATIONS, SYSTEMS AND APPLIANCES. 


Central Station Statistics for Germany.—Elek. Zeit., July 1.—A long table 
covering 13 pages, giving nearly complete tabular information concerning 
the central stations in Germany ; it is limited to those which supply whole 
cities and towns or large portions of them, and does not include small sta- 
tions the current from which is not transmitted along public streets, nor 
those which are chiefly for railways. A good summary is included at the 
end of the table and in an editorial in the same issue; the statistics are for 
the first of March of this year; the table previous to this one was for the 
first of October, 1895; thus the period covers about a year and a half, dur- 
ing which time exceptionably great progress was made. At the earlier 
date there were 180 stations, while at the latter date there were 265 with 82 
additional ones under construction ; the continuous current, as before, still 
takes the lead; with respect to the number of stations 77 per cent., and 
with respect to power 66 per cent., have continuous currents ; 80 per cent. 
of the continuous current stations are provided with accumulators, the 
total output of which is 31 per cent. of the whole power of these stations. 
The alternating current has increased greatly in its appication; the num- 
ber of these stations increased from 16, in 1895, to 26 in March, and the 
power from 4396 to 11,269 kw; that is, more than 250 per cent., during which 
time the total power of continuous-current stations increased only 54 per 
cent. The three-phase current has increased in its application and is used 
in 27 stations, having a combined output of 11,163 kw, which includes 11 
stations of 3478 kw in which continuous currents are also used. Steam is 
used most largely ; it is used exclusively in 57 per cent. of the number of 
stations and for 84 per cent. of the combined power of all of the stations; 
17 per cent. of the stations, representing 4300 kw, are run by water alone, 
showing that only quite small stations of less than 100 kw are as a rule run 
exclusively with water power, there being only 10 in which the power is 
greater ; there are besides 49 stations using water power with steam or gas 
as reserve; the total power of these is }463kw, showing that the stations 
are quite small; this indicates that it is of advantage to utilize even the 
smallest water powers, even if it is necessary to have some other form of 
power as reserve; 36 per cent. of all the stations are partially driven by 
water power; gasis used in only six, with a total power of 460 kw ; in some 
cases gas motors are used asareserve. One-half of the total number of 
stations are rated at less than 100 kw, showing that they are chiefly in 
small villages, and probably in those in which there is no public gas; of 
the remaining, 92 have a total capacity of 101 to 500 kw, 18 from 500 to 1000, 
12 from 1000 to 2000, and nine a total of 2000 kw ; the largest station is one 
of those in Berlin, having an output of 5486 kw, followed by one in Ham- 
burg with 4760 kw. In’comparison with the py evious year there is a strik- 
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ing increase in the efficiency, the chief cause for which is the large increase 
in the number of lamps and motors connected ; the fear that the Welsbach 
light would interfere with the progress of electric light has therefore not 
been substantiated. There has not only been a large increase in the num- 
ber of lights connected, but a much larger one in the total power of the 
motors connected. Assuming 10 incandescent lamps as equal to a 10-am- 
pere arc lamp and 18 incandescents for one-hp motive power, the incan- 
descents being assumed to take 50 watts, the total number of equivalent 
lamps connected to the central stations amounts to 1,668,587 incandescents, 
representing 83,420.35 kw, while the total output of all the stations is 
78,236.6 kw ; the total power of the motors connected is 23.5 per cent. of the 
total of lamps and power connected, Further summaries are given at the 
end of the table. 

Rules and Regulations.—Lond. £iec., July 9.—An editorial abstract of a 
Government report concerning dangerous trades and dealing with electric 
generating works; the full text is promised in a subsequent issue. The 
limit of low pressure is placed at 700 volts for continuous and 350 for alter- 
nating currents; the following, taken from the abstract, are some of the 
regulations which are recommended for high pressure plants: ‘‘ The 
frames and beds of generating sets are to be earthed ; the rails surround- 
ing the sets are to be of non-conducting material ; terminals, brushes, etc., 
of dynamos, motors and similar plant are to be covered or fenced with 
non-conducting shields ; the floor all around places where it would be pos- 
sible to make a high-pressure contact is to be covered with insulating 
mats ; switch rooms and switchboards are to be guarded so that accidental 
or inadvertent contact with bare, live parts is impossible, and the backs of 
switchboards are to be kept closed, with a clear space of four feet behind 
all boards hereafter erected ; working at repairs on live switches, cables or 
other metallic parts is to be greatly restricted ; transformer boxes of metal 
are to be earthed, and all permanent metal parts inside the box, and not 
forming part of the circuits, are to be metallically connected; holes in 
transformer cases are to be bushed with non-conducting material, and 
switches are to be provided by which both circuits can be opened from out- 
side. With regard to public arc lamps, for series lighting, means are to be 
provided in each post for completely disconnecting the lamp from the 
mains without disturbing the other lamps. Finally, all persons engaged in 
electrical works are to be made fully aware of the dangerous places, and 
shall be practically instructed in methods of artificial respiration, Sylves- 
ter's method being recommended.” An abstract of these rules is also 
given in the Lond. ZLiec. Eng., July 9. 

The Preference of Biphase Currents, VAN DER WALLEN and MAVROIDIS. 
L’Elec., July 3.—A brief abstract from a recent paper in which they give 
the reasons why in the largest number of installations biphase currents are 
used in preference to others. Briefly they are that the generators and 
motors have a larger output and efficiency than those using the simple al- 
ternating current ; the motors are more easily started; the construction of 
the generators and motors is more simple than for the three-phase cur- 
rent ; the installations are better adapted tor the general distribution for 
power and light than those for three-phase currents ; compared with the di- 
rect current the biphase alternators have an efficiency and armature reac- 
tion which is the same, and parallel coupling is accomplished as readily ; 
they cost, including the exciter, 10 to 15 per cent. less; the motors act like 
a shunt motor and have an efficiency 2 to 3 per cent. higher; for the same 
power the price is the same. 

Selling Price of Electric Energy in France.—L'Eclairage L£lec., June 
26.—A long list of the charges for light and power in a large number of 
stations in France. 

Automatic Interrupter for High Tension Currents.—Lond. Elec. Rev., 
July 2.—A translation, with the illustration, of the descriptive article 


noticed in the Digest, July 3. 

Shoreditch.—Lond. Elec., July 9.—A brief description, with some of the 
illustrations, of this plant, (see Digest, last week). 

Testing of Automatic Circuit Breakers. CLARK and MACMULLEN. Lic. 
Eng., July 15.—The first part of a reprint of a thesis describing carefully 
made tests to measure how high the rise of current 1s above the value for 
which the apparatus is set, and to find the length of time taken for the 
breaker to act. After pointing out the disadvantages of fuses, they give 
an illustrated description of the Cutter form of breaker, which was the 
one tested. For measuring the maximum current the principle of mutual 
induction was used in a method suggested by Pupin; the primary coil of 
an air-core transformer was placed in the main circuit and the voltage in 
the circuit was measured by means of a carefully prepared ballistic gal- 
vanometer; the time factor was measured by a chemical method, by re- 
cording the current on a rapidly revolving disc covered with a chemically 
prepared paper ; no results are given in the present portion. 

Electricity on Shipboard. DurRanp. Sidley Jour., June.—A reprint of 
@ paper describing briefly the considerations relating to the use of electric- 
ity on board ship; the general practice is briefly described, and the ad- 
vantages of the electrical methods and their limitations when compared 
with other methods are given. The typical generator is a four-pole con- 
tinuous-current compound dynamo, with which special care is taken to 
keep the magnetic field closed-circuited, so as not to affect the compass ; 
the voltage usually is 80, as thisis the voltage best adapted for search 
lights. He lays stress on the importance of having the best possible in- 
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sulation tor the wiring ; the telephone is steadily progressing in replacing 
the speaking tube; for long-distance signalling, incandescent lamps are 
now made with a large number of very fine, loosely wound filaments, 
which lose their incandescence so rapidly after the breaking of the cir- 
cuit that the extinction of the light is nearly instantaneous; the Fiske 
range finder and other electrical devices are briefly described. 


Use of Accumulators in Central Station Practice. SHARPE. Sibley Jour., 
June.—A reprint of a short paper in which he points, out the advantages in 
the use of an auxiliary accumulator plant; it appears to contain nothing 
new. He calls attention to the fact that accumulator plants enable the 
voltage to be regulated so much more closely that high-efficiency lamps 
may then be used; these very desirable substitutes for the usual incan- 
descent lamps are injured by comparatively slight increases in the voltage. 


Storage Battery Engineering Practice. AprpLeton. L£iec. Eng., June 28. 
—In the continuation of his long serial he gives a brief illustrated descrip- 
tion of the Bowling Green plant. In the issue of June 30 he concludes the 
description of the Edison stations. In the issues of July 8 and 15, a well-illus- 
trated description of the battery plant in the Edison station in Philadelphia 
is given, the capacity of which 1s said to be greater than that of any other 
individual battery in the world. 


Electric Station Design. Macomper. Sibley Jour., June.—A reprint of 
ashort paper giving a brief elementary outline of the design of lighting 
stations and power houses, including two illustrations. 


Central Station Statistics for Germany.—E lec. Eng., July 15.—An abstract 
of the statistics referred to above. 


WIRES, WIRING AND CONDUITS. 


Testing Interior Conduits. JeunKe. Elek. Ansz., July 4.—A short illus- 
trated description of a simple method which he has had in use and which 
has shown itself to be very satisfactory; it is intended to show whether 
the tubes, either before or after they are laid, are air tight; all the instal- 
lations which he has tested during construction have been satisfactory and 
have given no trouble. The apparatus consists of a closed metallic cylin- 
der about 4 inches in diameter and 5 inches high, through the upper 
part of which passes a glass rod extending nearly to the bottom; there is 
a connection with a stopcock near the top of the vessel for producing an 
air pressure in the inside and another atthe bottom for drawing off the 
liquid in the inside. The vessel is half filled with water and a flexible tube 
is attached to connect the insulating tubing with the glass tube, the dis- 
tant end of the former being plugged; an air pressure is then produced 
by blowing into the vessel through the opening; the water will rise in the 
glass tube to a visible height, and if the tubing is air tight it will remain at 
that height, but if it rises there is a leak; his experience is that the faults 
are almost always where tubes are joined; it is recommended to test each 
short branch immediately after it is laid and before it is connected toa 
larger system of tubes. 


Calculation of Networks of Wires. Brune. Elek. Zeit., July 1.—As 
the cost of the wires is a large part, and, in some cases, the largest part of 
the total investment, a proper calculation of the minimum amount of 
metal is of importance; a formula for this purpose was given by 
Santanelli, which is that the sum of the quotients of the squares of the 
cross section and the currents in them, for all the lines connecting at one 
point, should be zero. The author then shows that owing to the fact that 
the sizes of wire are limited to those obtainable in commerce, this formula 
cannot be followed strictly, and there are, therefore, large errors pro- 
duced ; he shows how little reliance can be placed on this rule. 


Wiring and Wiremen. SHARPSTEEN. Elec. Eng., July 8.—A continua- 
tion of his serial in which he described the portion of the wiring where the 
wire enters a building. 

ELECTRO-PHYSICS AND MAGNETISM. 


Vacuum Tubes in Magnetic Fields. Meant. Nuovo Cimento, May; 
abstracted in the Lond. £/c., July 9.—He studied the action of magnetic 
fields of various intensities on the difference of potential between the 
electrodes of a vacuum tube in action, and on the degree of vacuum re- 
quired for the discharge. The important effect is to reduce the drop of 
potential which takes place when the tube begins to glow; the direction 
of the field should be normal or opposed to that of the current ; when it 
coincides with the current the drop is increased and discharge starts at a 
high pressure; the vacuum at which, the discharge is stopped is less sensi- 
tive tu the magnetic field, but the limiting pressure is slightly lowered by a 
field coincident with the current; this coincidence extends the range of 
pressures at which discharge takes place and generally facilitates it, while 
in the other case discharge is made more difficult ; the greatest difficulty 
is experienced when the field is normal to the current ; an obvious applica- 
tion is a kind of vacuum relay. 


Identity of Réntgen and Cathode Rays. BatTeELut. Nuovo Cimento, 
May ; abstracted in the Lond. Zic., July 9.—Thomson endéavored to show 
the existence of a third kind of ray which produces fluorescence, but is not 
deflected by a magnet; the present author endeavors to show that there is 
no fundamental property possessed by Réntgen rays which is not also 
possessed by cathode rays; the distinguishing property of Réntgen rays 
is the absence of regular reflection; he shows that in no case are cathode 
rays regularly reflected ; another result is the action of the reflecting sur- 
face on the cathode rays, which is feebler the thinner the surface, as thin 
surfaces seem to act as filters, transmitting some and diffusing other rays; 











JuLy 24, 1897. 


he confirms the result that the transparency of bodies for cathode rays is 
the same as for Réntgen rays. 


Action of Rintgen Rays on the Retina, Barvet. L'L£clairage Elec., 
June 26.—An abstract of an Academy paper, in which he gives the results 
of a number of observations ; the experiments were very carefully made, 
and show that all persons examined perceive a luminous sensation, and 
therefore the optic media, although they offer resistance to the rays, are 
not opaque to them; the effect was weak but decided ; there therefore re- 
mains no doubt that the rays exert a direct luminous action on tHe retina. 
In the discussion d’Arsonval showed that luminous sensations can be pro- 
duced in the eye by waves of an entirely different nature, as, for instance, 
those produced by an alternating magnetic field. 

Visibility of X-Rays. Branpesand Dorn. L'£clairage Elec., June 2 ; 
abstracted at length from the Wied. Ann., 60, p. 478.—A longer abstract 
of the article of which a brief abstract was noticed in the Digest, June 5. 


Electrification of Air by Uranium and Its Compounds. Beattie. Phil. 
Mag., July.—A description of experiments to test the electric state of air 
inthe neighborhood of metallic uranium ; it is followed by a note by Lord 
Kelvin on the sign of this electrification. 

Interrupter for Induction Coils.—L' Elec., July 3.—A brief illustrated de- 
scription of a form made by Ducretet and Lejeune, which consists essen- 
tially of arod dipping into mercury covered with alcohol, the rod being 
moved up and down by means of asmall electric motor, thus enabling the 
frequency of the breaks to be adjusted. 

Ionizing Power of Solvents. WurtHaM. Phil. Mag., July.—An article de- 
scribing experiments to find the relation between the dielectric constant 
and conductivity ; he used formic acid, which has a higher dielectric ca- 
pacity than any liquid other than water, and obtained what he calls re- 
markable results ; the experimental data obtained are given in tables and 
curves and his conclusion is that there seems considerable evidence to show 
that if a liquid is found possessing a dielectric constant higher than that 
of water, it would, when used as a solvent, cause water dissolved in it to 

be ionized and give it a conductivity depending on the amount of such 
ionization and on the ionic fluidity. 

Conductivities of Solutions of Water in Formic Acid. Novak. Phil. 
Mag , July.—The results of a number of tests in which he measured the 
electric conductivity and freezing point of a series of these solutions, the 
results of which were used inthe paper by Whetham above. (?) 


Motion of Ether in an Electromagnetic Field. HrNveRsON and Henry. 
Phil. Mag., July.—A description of experiments made at the suggestion 
of J. J. Thomson. An electric wave produces a displacement current in 
a magnetic field at right angles, and there is such a mechanical force 
acting on the ether; the experiments were undertaken to see if this 
force would set the ether in motion; the measurements were made with 
the aid of interference branches; in none of the experiments could a 
motion of the ether be found. 

Electric Waves. RayYvLeicH. Phil. Mag., July.—A long, highly mathe- 
matical article on the incidence of aerial and electric waves upon small 
obstacles in the form of ellipsoids or elliptic cylinders, and on the passage 
of electric waves through a circular aperture in a conducting screen; it is 
a development of previous researches by the author on allied subjects. 

Rotation in Constant Electric Fields. BottzmMann. L’Eclairage Elec., 
June 26; abstracted briefly from the Wied. Ann., 60, p. 399.—He criticises 
Quincke'’s explanation of the phenomena which he observed and offers a 
better one. 

Alternating Currents in Concentric Cables. Price. Phil. Mag., July.— 
A long, highly mathematical article in which he develops formulas, illustra- 
ting their application by an example in which he finds the relations when 
the different portions of the concentric cables are cut. In conclusion he 
states that if the layer of the dielectric between the conductors is very thin, 
but perfectly insulating, the speed through the central conductor, however 
small its section may be, is the same as if the whole of the two conductors 
were solid and the whole used for the conducting circuit. 

Formation of Mercury Films. AppLtyarD. PAil. Mag., July.—A reprint 
of the complete short paper which was abstracted in the Digest, fune 5. 


Spark Potentials. Swyncepauw. Jour. de Physique, June; noticed 
briefly in the Lond. Elec., July 9.—A further investigation of the question 
of static and dynamic spark potentials ; he claims to have definitely proved 
that they are not the same. (This presumably refers to the same re- 
searches which have noticed several times in these columns.) 


Radiation ina Magnetic Field. MicHeitson. Phil. Mag., July.—In con- 
nection with the discovery of Zeeman it is stated that Fiebez previously 
found that instead of the broadening of the spectrum lines there were re- 
versals and double reversals; the present author investigated this and ob- 
tained evidence against the reversal hypothesis; the theoretical investiga- 
tion fails to account for the doubling which has been observed in almost 
every case. 

Doublets and Triplets in the Spectrum Produced by External Magneti. 
Forces. Zeeman. Phil. Mag., July.—A short paper which seems to be the 
same as the one referred to in the Digest, last week. 


Magnetization of Iron Wires. Brackett. Phil. Mag., July.—An 


article from the Johns Hopkins University Circulars, in which he de+ 
scribes experiments on the effect of tension and quality of a metal on the 
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changes of length produced by magnetization. The experiments tend to 
confirm the statement that the changes in length are greater in proportion 
to the softness of the iron. 

Rapid Variations of the Earth's Magnetic Field. KOWNLRAUSCH. 
L'Eclairage Elec., June 2%.—A brief abstract, with a diagram, of a paper 
from the Wied. Ann., 60, p. 336, describing a magnetic storm which he 
observed in Wurzburg, 1882. 


Electrical Waves and Oscillations. Merritt. Sibley Jour., June.—A re- 
print of a paper which in general is of an elementary character, describing 
what is meant by oscillations. In practice a knowledge of such currents 
is important in dealing with the phenomena of lightning discharges; by a 
simple experiment he shows howa dynamo may be burned out, even 
though the overhead line was not struck by lightning ; small sparks due to 
static induction caused by the lightning, jump across the insulation in 
preference to passing through the coils having a great self induction, and 
this spark is followed by the current from the dynamo; a discharge be- 
tween two clouds, which often occurs during storms, is sufficient to produce 
this effect. Following this with a discussion of electrical waves, he gives 
an elementary description of the experiments of Hertz, showing what is 
meant by the velocity of propagation, reflection, interference, polarization, 
etc.; the difference between the electromagnetic and light waves is gen- 
erally believed to be only in their wave length. 


Dermatitis Due to X-Rays.—Elec. Rev., Jaly 14.—An abstract of a French 
Academy paper fron the London Zancet. Two severe cases are described; 
the physician, Dr. Apostoli, believes they were due to the tube being too 
near, the sittings too long or following too rapidly in succession; it is 
very slow in healing, and the best treatment seems to be the use of electric 
currents, or in general by ‘‘ exposure” to a high-frequency current. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Meeting of the Electro-Chemical Society.—Elek. Zeit., July 1.—A brief 
account of the fourth annual meeting of this society in Munich. The first 
paper was one by Lynpe, describing apparatus for electrifying air; the 
next by OsTWALD, on scientific and technical education ; in the next, by 
PFLEGER, on melting and distillation of metals, he showed that metals may 
be distilled from the electric furnace in streams of hydrogen gas; he stated 
that the carbide is a very suitable material for the destruction of the phy- 
loxera. In one by LIEBMANN, on electric furnaces, he describes a new 
process of making phosphorus, by means of which 86 per cent. of the 
phosphorus in the phosphate may be obtainei, this being a much larger 
proportion than in the usual process; NERNsT read a paper on capillary 
electric phenomena. In the business.meeting, it was showed that there 
were 530 members in the society ; the following propositions of a commit- 
tee were adopted : That conductivity is to be expressed in ohms and centi- 
meters, the unit of conductivity being that of a body which, in the form of 
a cube of one centimeter, has a resistance of one ohm; the molecular con- 
ductivity is the conductivity above defined, divided by the number of gram 
molecules dissolved in one cubic centimeter; the quantity of electricity 
required for the separation of a gram equivalent, that is, 96,540 coulombs, 
is to be designated by the letter F (referring to Faraday). The next 
meeting is to be in Leipzig. A large number of papers were then read, in- 
cluding one by BorcHERs ona gas-carbon cell. (The papers are merely 
mentioned in the notice ; reprints will probably follow.) 


Phase Shifting Produced by a Polarizer. MaraGou. L'Eclairage Elec., 
June 26.—The first part of a theoretical discussion of the phase shifting 
produced in an alternating current when passed through an electrolyte ; 
he points out that the difference between the analogous phenomenon in 
the arc is really quite great ; he refersto a discussion a year or two ago in 
the German papers, and also to his own past papers on alternating-current 
electrolysis. His conclusion is that the phase shifting between the voltage 
at the terminals of the polarizer and the current passing through, is al- 
ways appreciable when the quantity of electricity which passes through 
the apparatus in a period is not too great in proportion to double that 
which is required to bring about the polarization limit of the electrodes. 


Resistances of Electrolytes Under Pressure. Wussana. Nuovo Cimento, 
May ; abstracted with an illustration in the Lond. Zic., July 9.—An ex- 
haustive discussion of the question. He calls attention to the great im- 
portance of temperature measurements in such researches ; the resistances 
were measured by a novel method shown in the diagram; currents from 
an induction coil are sent alternately through a rheostat and through the 
liquid, the former being adjusted until an electrometer indicates the same 
reading in both cases. 

Experimental Verification of the Clausius Mossotti Formula. MIvuikan, 
Wied. Ann., 60, p. 376; abstracted in Z’Zclairage Elec., June 26.—He veri- 
fied this formula by measuring the inductive capacity of an emulsion. 

Development of Electro Metallurgy in the United States. Utke. LZ’ Eclair- 
age Elec., June 19.—A French translation in part of the German article 
noticed in the Digest, May 22. The Lond. //ec., July 9, gives an abstract 
of the whole article. 

Theory of Lead Accumulators. Loes. Lond. Liec. Rev., June 25.—A 
brief abstract of what appears to be the article which was noticed in the 
Digest, Oct. 3. (See also Nov. 21.) 

American Nickel Refining. Uke. Eng. & Min. Jour., July 3.—A 
translation in abstract Of what is considered an excellent article from the 
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Zeit. f. Elektrochemie, which was noticed in the Digest, May 22; it refers 
more especially to the Oxford method for treating nickel-copper matte. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Meters. Witmsuurst. Lond. £iec, Eng., July 9.—A reprint of a Muni- 
cipal Association paper. He states what the specifications of a perfect 
meter should call for and discusses each in turn, after which he discusses 
the various types of meters with special reference to the more prominent 
ones, and in conclusion mentions the points which should be considered in 
testing a meter. Among other things he states that he adupted the follow- 
ing as the standard of allowable variation: At full or half load 2 per cent., 
at quarter load 3 per cent., and at oné-tenth load 4 per cent.; no meter 
should be accepted if this is exceeded ; it should be impossible for the curve 
of the meter to alter appreciably after the lapse of time; a good meter 
should start without fail at not more than one-fiftieth of its maximum 
load ; any meters requiring rewinding should be avoided altogether; the 
use of mercury, unless entirely enclosed, is to be avoided; the effect of 
vibration with most meters is to considerably raise the curve at low loads ; 
variations in frequency, due to variations in speed met with in alternating- 
current stations have practically no effect on the correct reading of the 
best meters. He discusses the question of quantity vs. energy meters; 
the principal advantage of the former isthe small loss of power in the 
meter itself, but it usually requires a larger starting current ; if the shunt 
coil is resorted to the advantages of the quantity meter are largely dis- 
counted ; the direct-current quantity meter is considerably better in this 
respect than the alternating-current meter; for alternating currents noth- 
ing but an instrument measuring true watts should be used ; many meters 
do not deserve their name; in one type he féund that the needle would 
reverse if sufficient inductance was introduced into the circuit; he thinks 
too much importance is often attached to the shunt losses; he gives this 
loss for some of the more prominent meters; in the Thomson watt-hour 
meter it is 2.3 to3.3 and in the others from 1 to 2.5; the loss in the series 
coil, which is often quite ignored, is sometimes from 12 to 16 watts; the 
most serious objection to the energy meter is the possibility of running on 
the shunt alone; this he found to be the case in over 6 per cent. of the 
energy meters received from the makers. At present the number of meters 
in use in that country is about 100,000, of which 70 per cent. are quantity 
meters and 30 per cent. energy meters; with the alternating-current sta- 
tions there are about 25,000 quantity and 20,000 energy meters; among the 
alternating-current station engineers the energy type is in favor. He 
gives a brief description of the Westinghouse Company’s meter, which he 
recently tested ; it measures true watts on alternating circuits under al- 
most all the conditions met with in practice ; there is no possibility of its 
registering with the shunt alone ; the results of the test are briefly given. 
He claims that all meters should be tested at the supply works before 
being sent out tothe customers; he gives the curves of various forms of 
meters, good and bad. The discussion, which is given in full, contains 
nothing of special interest. : 

Meter Aron.—Elek. Zeit., July 1.—A reprint of a long paper describing, 
with the aid of numerous illustrations, the present improved form ot his 
meter which is based on the principle that the time of oscillation of a pen- 
dulum is altered by a current. The chief improvements are that it is 
wound up electrically, that it has a very small pendulum and therefore 
starts by itself, and that it is provided with an arrangement for eliminat- 
ing the errors. The Lond. Ziec. Zng., July 9, publishes a long abstract, 
with quite a number of the illustrations. 

Method of Doubling the Accuracy of the Mirror and Scale Method.— 
WapswortnH. Phil. Mag., July.—A discussion of the conditions which de- 
termine the ultimate optical efficiency of methods of observing small rota- 
tions, at the conclusion of which he describes the following method, by 
means of which the angular deviation for a given movement of the mirror 
of a galvanometer or other measuring instrument may be doubled: It 
consists simply in placi: g close to the revolving mirror a second fixed 
mirror, nearly parallel to it and as close to it as possible ; the second mir- 
ror receives the rays after the first reflection and returns them to the first 
mirror, from which they are then reflected by double the original amount. 

Measurements of . Coefficients of Induction. ARMAGNAT. L'£clairage 
Elec., June 26.—A discussion of the various methods of measurement, 
forming part of his long serial on measuring instruments. 

Method of Determining the Temperature Coefficient. Towe. L’£Elec., 
July 3.—An abstract, in French, of the article which was abstracted in the 
Digest, May 15. : 

TELEGRAPHY, TELEPHONY AND SIGNALS. 

Working of Long Distance Submarine Cables. Sayers and GRANT. 
Lond. £fec. Rev., July 9.—The beginning of a reprint of a students’ paper 
read at the institution ; it is descriptive in character, the present portion 
discussing and describing the arrival curves, curbed signals and the use of 
condensers, illustrated with curves, *The paper gives a good insight into 
the workings with submarine cables, but appears to contain nothing new, 
Among other things they state that there are about 130 long cables in ex- 
istence, meaning by long those exceeding 400 to 500 nautical miles, and it 
is only in these that the difficulties explained arise. 

Automatic Block Signalling. Bond System. Lond. LZé&c. Rev., July 9.—A 
brief description of a recently patented system. There are three contact 
rails between the tracks; currents are passed through these to indicate the 
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Signals on the engines; a current from the middle to one of the outer rails 
gives the signal ‘‘on” and from the middle to the outer rail the signal 
‘off’; these currents operate two bells having different notes; it is to 
take the place of the fog signals. 

Nickel Stress Telephone. GaRRetT and Lucas. Phil. Mag., July.—A 
reprint in full of the short paper which was noticed in the Digest, May 1 
(see also May 8). 





Telephone Cabinets.—Elec. Eng., July 15.—An illustrated description of 
the cabinet or booth described in the Digest, June 19, in which the walls 
are built up of corrugated glass bricks, which transmit light but not 
sound, 

MISCELLANEOUS. 


Municipal Electrical Association.—Lond. Elec.—A report of the pro- 
ceedings, and a reprint of the presidential address, the papers on steam and 
one on wiring (see Digest, last week). In an editorial it is stated that this 
second meeting was a marked success and is very encouraging ; the main 
object of the association is the furtherance of the interests of municipal 
engineers, but all who are interested in electrical supply are invited. The 
Lond. £ilec. Rev., July 9, in an editorial takes exception to and comments 
unfavorably upon the presidential address ; that journal also publishes in 
full the paper by Gibbings on municipal aid in wiring and the three papers 
on street lighting noticed under that heading. The Lond. Ziec. Eng., 
July 9, reprints a paper on meters by Wilmshurst, which is noticed more 
fully elsewhere. 

Electric Light and Rheumatism. Koz.iovski. Lond. £lec. Eng., July 9.— 
An abstract from the London Lancet of an article from a Russian paper. 
He describes a method of treatment of fheumatism and neuralgia by 
means of exposure to the rays of an arc light. The patient is placed at a 
distance of 1.5 meters from the light (which appears to have been a very 
powerful one), the light being screened off by a cardboard with an aper- 
ture which permits the light to fall only on the affected region ; the expos- 
ure is from three-quarters to two minutes; in the course of three months 
he treated 38 patients; in eight cases of sciatica all recovered, in four of neu- 
ritis two recovered, in 18 cases of chronic rheumatism 14 recovered, and in 
three of lumbago all recovered; in most cases three or four sittings produced 
ameliorations from pain ; they were repeated at intervals of three or four 
days, never exceeding a dozen applications. 

Therapeutic Local Action of High Frequency Currents. Oupin. L’Elec., 
July 3.—A reprint of an Academy paper in which he describes experiments 
with the local application of high frequency currents; in general the re- 
sults are analogous to those due to auto-conduction (meaning currents in- 
duced in the body itself) ; one pole is applied locally and the other to the 
body in general; very decided actions were produced, especially in nervous 
and bacterial diseases, the actions in the latter case being incontestable ; 
several complete cures are described; he concludes that the action is of 
the same kind as that by franklinization, but thatit is more active and 


more rapid. 

Training of an Electrical Engineer.—Lond. Elec. Rev., July 9.—A com- 
muricated article giving what the author considers to be the main subjects 
for an electrical engineer’s education and showing the extent to which each 
subject should be taught; the subjects are, physics, mathematics, me- 
chanics, chemistry, drawing, and commercial engineering. 

Electrically Heated Pressing Iron.—Elek. Zeit., Jaly 1.—A description of 
a form in which the heat is generated inside of the iron by a current pas- 
sing from the carbon rod to the iron itself, the movement of the rod 
corresponding to its consumption being regulated either automatically or 


by hand. 

Burning Holes Through Safes. Howarv. £ilec. Eng., July 8.—A 
short account of successful experiments made to burn holes through 
pieces of metal 1 inch thick; he used the ordinary lighting current in 
the office building, without burning any fuses or having it known that he 
was using the current ; he states that he carried everything he used in a 
soap box‘and that the resistance weighed less than 60 pounds (sic). He 
concludes that it is an extremely simple thing to do, and that the only 
question remains how the opening of safes by this means may be pre- 


vented. 





Book Review. 





THe ALTERNATING CURRENT Circuit. An Introductory and Non-Mathe- 
matical Book for Engineers and Students. By W. Perren Maycock. 
London: Whittaker & Co. New York: The Macmillan Company. 
12 mo, 102 pages, 51 illustrations. Price, $1.00. 

This excellent little book is written in order to give some elementary 
conceptions ef the actions of alternating currents in non-mathematical 
language. It is written entirely from a practical and engineering stand- 
point and is not intended for advanced students. The evident care and 
labor which have been expended upon this small volume have resulted in 
a most excellent handbook for the use of those desiring an elementary in- 


troduction to the subject treated of. 
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Fusible Wall Socket. 


TheSBryant Electric Company, Bridge- 
port, Conn., is placing on the market 
a device which will be generally ap- 
preciated by users of electric light. 
The wall socket consists of a staud- 
ard Bryant socket mounted on aK. W. 
rosette, making a combination which 
will be found very useful for the rea- 
son that it is fusible. It can be fur- 
nished in either the key or keyless 
Westinghouse or ‘Thomson - Houston 
bases. The shell of the socket is held 
in place on the base by three bayonet 
joints, which renders it thoroughly rigid 
and solid, and capable of supporting any 
weight of shade or lamp without sag- 
ging. The socket, being fitted to the 
rosette cap, can be used with any of 
the regular rosette bases, all caps being 
The accompanying illustration represents the device. 
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interchangeable. 





A New Gas Engine. 





The Westinghouse Machine Company, Pittsburg, Pa., has recently 
added the manufacture of gas engines to its already large business, which 
is devoted broadly to the furnishing of motive power, in whatever form 
may be most suited to the requirements of its customers. 

The accompanying illustration shows a 70-hp engine direct-connected to 
a multipolardynamo. Although the gas engine is in no sense a new or un- 
tried machine, yet in order to bring this type of motive power up to the 
same standard of excellence as the steam engine of this company’s make, it 
was necessary to gg through a very large amount of experimenting, which 
has been done at the company’s expense rather than at that of the consumer. 
The general design of the gas engine is similar to that of the steam engine, 
embodying the upright self-contained construction, together with the 
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lower halves set up by wedges operated by screws, and insuring a proper 
alignment of the shaft. The main bearings are lubricated by sight feed 
oil cups, supplied with the regular Westinghouse crank-case oil. The 
crank case is partially filled with water and oil, and the motion of the 
crank churns the composition into an emulsion, which is thrown over the 
internal working parts, thoroughly lubricating them. No cylinder oil is 
necessary, as the piston coming in contact with the oil thrown against the 
lower end of the cylinder walls carries up a small quantity of the oil neces- 
sary to keep the pistons and the cylinders in a good condition. A special 
feature in the construction of the pistons prevents waste of oil from the 
crank case to the cylinders. 

The gas engines of small sizes are easily started by giving several turns 
to the fly-wheel, untila sufficient impetus is given by the first exploding 
charge. In the large sizes this method is dangerous and difficult, and an 
automatic starter is, therefore, furnished, consisting of a simple air com- 
pressor and an air-storage tank. In order to charge the tank the first 
time, the compressor is arranged to be operated by hand, after which it 
is intended to be run by a belt from any convenient pulley. 

The starting mechanism is arranged as follows: A pipe leading from 
the air tank to one cylinder of the engine contains a stop valve opened and 
closed by a cam on the end of the shaft which operates the exhaust valve, 
the opening occurring just as the crank is passing the uppercentre. A 
single motion of a lever on the crank case sets the exhaust valve on this 
cylinder, so that it opens at every return stroke of the piston instead of 
every other stroke, as when the engine is in normal operation. A turn of 
the screw throws the admission valve on the same cylinder out of opera- 
tion ; thus one cylinder is converted into a compressed air motor without 
disturbing the operation of the other cylinder. The engine being set 
with the crank a little past its upper centre, the air and gas inlet valves 
properly adjusted and the stop valve on the air tank open, it starts up and 
runs on the air pressure until an explosion occurs in the other cylinder. 
The stop valve is then closed, the inlet and outlet valves again set to work 
in the usual manner and the engine is in full operation. Only three or 
four revolutions with the air pressure are generally necessary. 

The ignition is accomplished by an electric spark, and the igniters, which 
are simple in construction and are mounted on small castings, may be 
easily removed. In sizes above 15 horse-power two igniters are furnished 
for each cylinder, one being held in reserve in case of an accident, 

The engine operates on the well-known Otto cycle, and by the use of two 
cylinders operating the working strokes of the pistons an impulse is re- 
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Gas ENGINE DixEcr COUPLED TO ELECTRIC GENERATOR. 


self-lubricating principle. In the smaller sizes two cylinders are used and 
in the larger sizes three, which are cast from a special mixture of hard, 
fine-grained iron. The pistons, which are of a similar quality of iron, are 
made very long, thus serving as crossheads, and are packed with cast- 
iron spring rings of a peculiar pattern, insuring great tightness and long 
life. Theconnecting rods are of forged steel, fitted to the ends with ad- 
justable bronze boxes, and the cranks and shafts are forged from the best 
quality of open-hearth steel. All the bearings are adjustable, having the 


ceived at every revolution. A sensitive governor regulates the amount of 
the explosive mixture admitted at each charge, in proportion to the load 
of the engine, giving an impulse for every revolution, whether running 
fully loaded or light, and thus insuring perfectly steady speed and smooth 
running. Theexcellent factor facilities, the well-trained corps of engineers, 
together with a thorough inspection system, all form a happy combination 
which will insure for the gas engine the same success with which the well- 
known Westinghouse steam engines have met. 
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An Interesting Example of Electric Drive. 





The use of motors for driving the machinery in shops seems to be mak- 
ing particular headway in the iron and machinery industries. Almost 
each day’ brings news of. some important installation of the electrical 
drive effected in shops of this character, and it is only afew months ago 
since the most important iron working establishment in Pennsylvania— 
that at Homestead—was equipped with electric motors. 

’ An interesting example of electric drive in a heavy machinery works is 
that found in the shops of the Farrel Foundry & Machine Company, An- 
sonia, Conn., the electric current being taken from water-driven generators 
located nearly three miles away. 

Previous to the development of the water power the generating plant of 
the Farrel Foundry & Machine Company consisted of two 75-kw six-pole 
500-volt dynamos directly coupled to 100-hp Ames engines, and one four- 
pole 65-kw 220-volt generator driven by belt. The latter still furnishes cur- 
rent to three traveling cranes, the former during a short space of time 
only during the year drives the different motors scattered throughout the 
shops. This plant was purchased before the Derby Gas Company arranged 
with the Farrel Foundry & Machine Company to supply it with current 
from its power station at the Housatonic Dam, where it utilizes the excess 
water flowing over the dam. The Derby Company having two four-pole 
200-kw 550-volt machines and being thus ina position to supply power, 
made a favorable arrangement with the Farrel Company. 

Both dynamos being direct-current machines, and the length of the 
transmission nearly three miles, they are coupled in series to secure the 
necessary pressure, and deliver current at the brushes at 1100 volts. At 
the switchboard at Ansonia the pressure is 1000 volts. The distribution is 
carried out on the Edison three-wire system, and as half the motors in the 
works are connected to each side of the system, the working pressure of 
each motor is 500 volts. 

In the engine room at Ansonia is a switchboard of the panel type, ar- 
ranged not only for the complete control of the motor plant operated from 
Derby, but also for the isolated plant of the Farrel Company. The two 
75-kw generators in the Farrel works are used for about two months only 
in the year, the current from the Housatonic being used for the other ten 
months. The first two panels control the two 75-kw generators ; the third 
is an ‘‘outside supply” panel, and then come ten panels, each controlling 
two motors. Each panel carries two motor automatic starting rheostats, 
with magnetic cut-out, four single-pole double-throw switches, so con- 
nected that any motor may be thrown on either side of the three-wire sys- 
tem. An ammeter isin circuit with each motor. The last panel but one 
on the left is the feeder panel for the three traveling cranes, while the last 
panel is the generator panel for the 65-kw 220-volt generator supplying 
current to the cranes. 

The motor equipment consists in all of nineteen motors, with a total of 
230 horse-power. They are all of the four-pole type, and for the most part 
are located directly over the floor of the shop on platforms suspended from 
the roof girders. From these the belts are taken to the shafting below, 
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A Combined Annunciator and Advertising Cabinet. 


The device illustrated below, which is the invention of Mr. George 
H. Fugh and Dr. James P. Orr, of Pittsburg, Pa., is intended to indicate 
to the passengers of street cars the name of the street or station at which 
the car stops next, and at the same time afford a means of displaying 
business cards or other advertisements. Plan and sectional views of the 
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Morors ATTACHED TO Roor GirRpERS, ANSONIA PLANT. 


mechanism are shown in the illustration. Mounted on the cylinder are 
leaves or cards, on one side of which is the name of a street or station, and 
on the other side may be displayed a business card or any other form ot 
advertisement. These cards are controlled by a toothed belt mounted on 
pulleys, which have gear connection with and are propelled by an electric 
motor. The motor has six magnets, four of which are mounted in pairs 
with space between, and two are pivotally mounted and act as an electro- 


















































INTERIOR OF POWER STATION, ANSONIA. 


whence the various machines are driven. They range in capacity from 10 , 
to 35 horse-power. Other motors are attached tothe wall, and a few are 
on the main floor near the walls. 

According to the officers of the Farrel Company, the plant, running since 
October, 1895, has not only given complete satisfaction, but no repairs 
either to generators or motors have been found necessary during the eigh- 
teen months in which the system of electrical drive has been in opera- 
tion. 

The entire electrical plant was furnished by the General Electric Com- 
pany, Schenectady, N. Y. 








Fics. 1, 2 AND 3.—ANNUNCIATOR AND ADVERTISING CABINET, 


magnetic armature. The armature is electrically connected with the com- 
mutator, which has two peripheral rings with offset portions insulated 
from each other. These rings are connected with the magnets of the 
armature through the brushes and the offset portions are in contact with 
the brushes, thus completing the circuit through the magnet helices and 
battery, as shown in Fig. 3. The device is set in motion by an ordinary 
push button or by a bell-rope connection, and stops automatically as soon 
as a leaf or card swings downward to display the next stop. The inventors 
claim that this device will be appreciated by passengers generally, and 
especially by those not familiar with the route. 



































































Financial Intelligence. 


THE ELECTRICAL STOCK MARKET. 


NEW YORK, July 19, 1897. 

ELECTRICAL STOCKS.—There are no marked changes in the quotations 
of electrical stocks, the general market having practically no features of note. 
There does not seem to have been any influence at work in any one case, and 
the changes in prices are merely fractional. Edison Electric Illuminating of 
New York advanced 2 points, the sales for the week amounting to 450 shares 
the preferred 
General Electric is a little 


Electric Storage Battery common is a fraction lower, while 


stock changed a like amount in the other direction. 


ELECTRICAL STOCKS 


Par Bid. Asked, 
Chicago Edison Company ...... eo ececcaccccccsesoes sees 100 110 oe 
Edison Electric Ill., New York......ccccc.secvcces sevee 100 119 120 
PRION EUPOCETIO TE. BTOOMIG Go vc dwsveveneceseesscccavs 100 105 108 
PIA MUROCUTAG Tels, THOWTON . vnc vcn viccdevedeceeccecavccs 100 147 148 
Edison Electric Ill , Philadelphia.................ccee0s 100 o% Py 
OU AIUD PRINT S65 Ae cde deen easde eet esevwctseceer cs 0 7% 10 
Electric Storage Co., Philadelphia. ..........c.seececes 100 19% 20 
OOGETEO COTM, DTOE: 6abi 60s cccececesevecs beesete sees Ow 21% 22 
| en ee ee errr r ry 100 34% 345% 
SPORE BROCONN CUS 6 sided vscccrececedesnecedesccceets 100 75 78 
Westinghouse Consolidated, com,..........cceceeee eos 21 21% 
Westinghouse Consolidated, pref......... Ceecsetcorses OD 4934 50% 
BONDS, 
Edison Electric Ill., New York, con. 5s............ coos HG 112 oe 
Edison Electric Light of Europe...........cccccsssceces 100 75 85 
CHOIR! TOCET IS ClO, TED, GO ik akc cba vececendsediccvceess 100 as 99 
TELEGRAPH AND TELEPHONE 
PEON TONE TODO ie i wes vince’ db piinesoeseeseisicse 100 228 230 
American District TElOPlAPd és acces cecsesccrcecsese 100 - 35 
American Telegraph and Cable. ...... .....cessceseee 100 92 94 
Central and South American Telegraph............... 100 124 127 
CPOEED AIR So ca Wb vie Fhwh news lau o¥s shke Gate Géa8 100 166 : 
een NE ate ued nase ys bedebs o ocpaeensnees ones 100 65 6514 
New England Telephone........ ...cccccceceees abi<ceee 100 104! 105% 
an NEES AINE oC wnc sc awsbcleeeacidedasetenenacs 100 99 101 
Western Union Telegraph............ Sbeveesees eres 100 844 847 
ELECTRIC TRACTION STOCKS, 
NEO. WCRI ions 5 55s scnwees eed eenceceseess ccoee 1834 1854 
Brooklyn Rapid Transit.. ........ Sécepeesees rey T errr oe 33% 331% 
Brooklyn Traction...... Rs cARia PCS ESES vos S cccentdewsineds 100 14 
ge Re a a ee een 100 46 48 
RNG CT GE TRE Oo obs sc cnccccdecesoesccendesesees 100 69 71 
COVERING SMC AG TEM WOYT 6 osiccccccedecdebevcsceccive 100 sie 
CORMIEDES BUPOOL TROT WAY 0 i.i5.i ok sisic cdc ceccccccceees cove 200 39 42 
NNER este ota ak te vp ok ad UKE oka Kat venues ees 100 49% 50 
PENS MINE ons oi pap ek hunwdsiscccvsnewaksvetutiee< i 62% 
pg Be igo, CR a re ee ee 100 7 9 
DeGW TOCHORE TR TOCTIOU, DIOL 5oi6ccccik cc cenasoecdoiscecces 100 30 35 
eRe ee ERMINE 5 bin d4'5s Seve vasieweecedh'’s duedeaets 100 21 25 
GPT ROTO TLROUOM, DIOL. occ. coker cceecessucseces sess 100 78 80 
PEORMGNEEE CLOG MOIUIT co cc isd cdicctceccstseesece¥es as 10 15 
EER RE hehe ic co boca caved gues senses ees wane “6 45 50 
Union Railway (Huckleberry) — ..........cccceccees . ~ 103 
Rpaeree (Ee OUEIN TOUN ROU... £5050cac ssvveesceeadaavesats aé 1234 13 
Se ET Ee ASE eee eer aerreric rae, 91% 913, 
West End, Boston, pref.............0. ree tire eerie re 100 99 100 
W OTOOSCO? TYOACHION, 6sccccccccsccccee ped Wels ohae were 100 14 16 
Wr OWOMMGRT. BECTON OPO is icc cae iced ocvieascavevenoese 100 90 96 
BONDS, 
Brooklyn Rapid Transit 5s, 1045,......ccceccccsstccccss 100 8914 ¥é 
*Buffalo Street Railway 1st con. 5S.......ccccccvccocces 100 109 111 
Cleveland Electric Railway Ist mtge.. 5s.... a naeene ae 102 104 
*Columbus Street Railway Ist 5s.... ita ee ee 90 95 
Rochester Street Railway Ist 5s Liss Madbaeaeagn 100 3 90 
Union Railway (Huckleberry) Ist mtge. 55.........0.. ry 105 107! 
*Westchester Electric Ist mtge. 5S ....sseceeceessses 100 100 103 





*With accrued interest, 











stronger than when last quoted, the sales for the week aggregating 11,071 


The closing price shows a net gain of 1 point, as compared with the 
Westinghouse issues are about steady. 


shares. 
close of the previous week. 

TELEGRAPH AND TELEPHONE.—Quietness was the rule in this list of 
securities during the past week. American Bell Telephone remains practically 
unchanged, while Western Union closed with a net gain of 4% of a point. The 
total number of shares of the latter stock sold during the week amounted to 
10,846. The rest of the list is practically unchanged. 


ELECTRIC TRACTIONS.—There was little or nothing done in the traction 
market during the past week to vary the monotony of the last month’s dull- 
ness. The few changes in prices were fractional. There was a fair demand 
for both Worcester Traction common and preferred, although but little stock 
changed hands. Brooklyn Rapid Transit was comparatively active, closing 
the week with a net gain of 3% points. The number of shares sold was 45,307. 
Columbus Street Railway closed with a loss of 1 point, which was probably 
due to the report of the company for June showing a decrease in receipty. 
New Orleans Traction common and preferred were both a little stronger, as 
was also North Shore Traction common. The preferred issue of the latter 
company closed at a slightly lower price. West End showed some strength 
during the week, and closed in Boston at an advance of 2% points, while the 
preferred stock made a jump of 7% points. Slight changes are noted in rail- 
way bonds. 

FINANCIAL STATEMENTS.—The New Orleans Traction Company re- 
ports for the month of June gross earnings, $109,690, as against $111,015 for the 
same month last year, representing a decrease of $1325. The North Shore 
Traction Company’s receipts for June were $134,878, representing a loss of 
$6624. ‘The Columbus Street Railway Company reports a decrease of $5428 in 
its June receipts. This was reduced, however, to $3466 by a net saving of 
$1962 in the opérating expenses. 


Special Correspondence. 


NEw Yor«K NOTEs. 





Office of THE ELECTRICAL hy el 
253 Broadway, NEW YORK, July 22, 1897. 


OFF FOR EUROPE.—Mr. John McGhie, “of the New York office of the 
General Electric Company, left last week for a trip to the Continent. 

BACK FROM EUROPE.—Mr. C. H. Florandin, of the C & C Electric 
Company, arrived in New York on Sunday, July 18, on the steamer “La 
Gascogne,” after a month’s trip through France. 

THE MADISON AVENUE ELECTRIC ROAD.—The Metropolitan Street 
Railway Company has been granted permission by the Railroad Commissioners 
to tear up the streets, preparatory to changing the motive power on the Madi- 
son Avenue line to electricity. 

THE INTERIOR OF THE STOMACH.—Dr. Edward O. Schaaf, of New- 
ark, N. J., is reported to have invented an electric lamp and camera for photo- 
graphing the interior of the stomach. The photographs taken are % inch in 
diameter, and are afterward enlarged for examination. 


BUSINESS CHANGE.—The Globe Electric Construction Company has been 


dissolved, Messrs. P. M. Mowrey & Co. having assumed all the _ responsi- 
bilities of the old concern. Among the recent notable _ installations 


made by the firm may be mentioned the complete electrical equipment of the 
Bowling Green office building. 

DISSOLUTION ORDER GRANTED.—Judge Russell, of the Supreine 
Court, on July 12, granted an order dissolving the Swan Incandescent Electric 
Light Company, and appointed Charles W. Spear, of Mt. Vernon, permahent 
receiver, with a bond of $5000. The company began proceedings for a dissolu- 
tion in March last, showing assets of $6903, and no liabilities. 

TO LIMIT THE SPEED OF CARS.—At a recent meeting of the Heaith 
Board a resolution was introduced proposing an amendment to the sanitary 
code prohibiting the running of surface cars at a speed dangerous or detri- 
mental to the safety of the passengers, and forbidding the running of a car 
around a curve unless under complete control. 

PROF. R. B. OWENS, of the University of Nebraska, who was recently 
elected commissioner of the electrical section of the exposition to be held in 
Omaha next year, spent a few days in New York this week, en route to the 
Institute meeting at Greenacre, Me. Professor Owens is very enthusiastic over 
the entries of exhibits for the exposition and predicts great success, 








New ENGLAND NOTEsS.. 


Branch Office of THE ELECTRICAL WORLD 
Room 91, Hathaway Building, 620 Atlantic Ave, 
BOSTON, Mass., July 20, 1897. 

THE CHAPMAN REGULATOR.—The Belknap Motor Company. Portland, 
Me., reports continued increased demand for the Chapman voltage regulator, 
and Mr. George W. Brown, the company’s manager, who visited Boston this 
week, says that he is constantly in receipt of most flattering testimonials as to 
its value and efficiency. 

MR. S. A. DUNCAN, of Pittsburg, was recently a visitor to Boston, looking 
as natural as ever, and bearing abundant evidences that time deals kindly with 
him. Mr. Duncan’s first electrical experience was in telegraphy, in which he 
gained the same deserved conspicuousness as he acquired later in the electric 
lighting field. He is now connected with the auditing department of the 
Postal Telegraph Company, and says that his experiences are very pleasant in 
meeting old friends, and continuing at the same time his vast acquaintance in 
the electrical field generally. 

A FOURTH OF JULY SOUVENIR.—The Pettingell-Andrews Company, 
Boston, has issued to the electrical trade a very happy and excellent July qth 
memento—an emanation from the fertile brain of its president, Mr. Charles B. 
Price. The memento is a sample of iron-armored conduit, made up in the form 
of a fire cracker, of which it is a most perfect imitation. It is covered with the 
usual red fire-cracker paper, on which is printed in black type “A Popular Re- 
port.” Inside there is a neatly printed brochure, entitled “This Is Not a Fire 
Cracker, but a Sample of Our New Iron-Armored Insulating Conduit,” to 
which a string is attached in imitation of the stem of the cracker. Altogether, 
the idea is a very happy one, and it was undoubtedly very much appreciated. 
Ours is received a little late, which accounts for delay in mention. 

THE ALBERT & J. M. ANDERSON MANUFACTURING COMPANY, 
South Boston, has recently succeeded the copartnership of Albert & J. M. An- 
derson, widely known and popular, particularly in the electric railway field, 
because of its excellent line material manufactures, and at the same time con- 
spicuous in the electrical field because of its general specialties. These include 
sWitches, switchboards and lightning arresters, to the manufacture of which the 
new company will give especial, attention. It has added to its plant a new 
brass foundry, splendidly equipped with the best of modern metal-working ma- 


chinery. Its experience hitherto has been principally in the line of large 
switches and switchboards for electric railway, lighting and isolated plants, but 
it will now give attention to the manufacture of smaller switchboards and 


quick-break and knife switches. 


MR. L. R. WALLIS, well and favorably known to the electrical trade, has 
been appointed manager of the Woburn (Mass.) Electric Light Company. The 
business of the company has already grown to large proportions, and it really 
figures now as an important suburban plant, requiring, consequently, first-class 
managerial ability, which Mr. Wallis fortynately largely possesses, as the offi- 
cers of the company will soon realize. Mr. Wallis was formerly treasurer anil 
manager of the Citizens’ Gas Light Company, Wakefield, Mass., and later was 
identified with the Staten Island (N. Y.) Lighting & Power plant. Aside 
from his knowledge of central station work, having been previously connected 
with the Bernstein Electric Company, and others, he possesses valuable general 
electrical ability and a good business training, all of which will redound to ihe 
benefit of his new connection. We congratulate both the company and Mr. 
Wallis. 


A PLEASANT SURPRISE.—Dr. A. H. Hoyt, electrician and general mana- 
ger of the Whitney 
pleasantly surprised recently on the occasion of his tenth wedding anniversary. 
About seventy of his neighbors and friends took possession of his home, and 
for awhile made matters lively for the doctor and his wife, surprising them 
with substantial remembrances of the occasion, and emphasizing their esteem 
in the form of appropriate verses of poetry. One of the poems, entitled “The 
Inventor’s Housekeeper,” was particularly humorous, portraying in most 
happy style the doctor’s electrical experiments in his hoime, and the conse- 
quent antics of the mystified servant. After Dr. Hoyt had recovered from his 
surprise sufficiently he entertained his guests by initiating them into the mys- 
teries of his laboratory until late in the evening, when all sat down to a sump- 
tuous lunch. It is needless to say that our own congratulations to Dr. and 
Mrs. Hoyt are coupled with those of their neighbors and friends. 


CHICAGO NOTES. 





936 Monadnock Building, 


Branch Office of THE ELECTRICAL WORLD, 
CHICAGO, JIl., July 19, 1897. 


MR. GATES EXTENDS HIS INTERESTS.—Mr. J. Holt Gates, Chicago, 


Tll., has recently taken the Western agency of the Wagner Electric Manufac- 
turing Company, St. Louis, Mo., for the sale of that concern’s alternating-cur- 
rent transformers, single-phase alternating-current motors, alternating-current 
instruments, switches, etc. Mr. Gates’ territory will cover the States of Michi- 
gan, Indiana, Illinois, Wisconsin, Minnesota, Iowa and the Dakotas. Mr. 
Gates has also taken the Western agency of the Card Electric Company, Mans- 
field, Ohio, for slow-speed motors and dynamos. He reports a lively trade. 
His offices are at 1323-1324 Marquette Building. 

MESSRS. J. HOLT GATES & CO., of this city, have secured the services 
of three prominent gentlemen in connection with the recent extension of their 
business. These are Mr. George B. Foster, Mr. George W. Henry and Mr. 
F. B. Duncan. These gentlemen will look after the sales of apparatus of the 
Walker Company, the Card Electric Company and the Wagner Electric Manu- 
facturing Company. Mr. Foster was connected with the electrical department 
of the Worid’s Fair, and his varied experience in electrical work renders him 
a very valuable addition to the firm’s staff. Mr. Henry was formerly manager 


of the Steel Motor Company, and is one of the pioneers in the electrical busi- 
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Electrical Instrument Company, Penacook, N. H., was . 





Vor. XXX. No. 4. 





ness. He has been very successful in exploiting electrical goods in ‘the West. 
Mr. Duncan was at one time foreman for the Siemens & Halske Electric Com- 
pany, and later of the Northern Electric Company, Madison, Wis. His tech- 
nical experience should bespeak for him a creditable career as salesman. 


PITTSBURG NOTEs. 





PITTSBURG, Pa., July 19, 1897. 


DIVIDEND DECLARED.—The directors of the Central District and Print- 
ing Telegraph Company have declared a dividend of 2 per cent., payable July 
30, 1897, to stockholders of record at the close of business July 22, 1897. 

MORE EXTENSIONS FOR THE UNITED TRACTION COMPANY.-- 
Charters were issued in Harrisburg on July 15 for three new trolley companies 
to build and operate lines in the suburbs of Allegheny. They are the Green- 
tree Electric Railway Company, the Northern Electric Railway Company and 
the Ross Electric Street Railway Company. It is understood that all these 
companies are controlled by the United Traction Company, and that their lines 
when built will be used as feeders and extensions to the United Company's 
comprehensive system of tracks. 

ELECTRIC LIGHT IN THE PUBLIC SCHOOLS.—Allegheny Councils 
have adopted a resolution authorizing the Department of Public Works to fur- 
nish the public schools in the city with electric light. The current will be sup- 
plied for this purpose by the city’s electric light plant, which will be equipped 
with an extra dynamo to do the work. The school directors in Allegheny have 
long been anxious to secure the benefits of electric light for the pupils in the 
public schools, but it is only recently that they have been able to secure the 
necessary authority to accomplislf this object. 


SOUTHERN NOTES. 





RICHMOND, Va., July 15, 1897. 

THE LONG-DISTANCE TELEPHONE COMPANY, which is to build a 
line from Norfolk to Richmond, has its wires stretched to the corporation 
limits of Petersburg. A force of about too men is at work erecting poles in 
that city. 

TELEPHONE LINE COMPLETED.—The Southern States Company’s 
telephone connection between Norfolk and Suffolk has been completed, «nd 
the lines work with the utmost satisfaction. The Portsmouth City Council 
has instructed the clerk to communicate with the Southern States Telephone 
Company and request it to put telephones in at once for the use of the city. 

EQUIPPING THE ROAD WITH ELECTRIC POWER.—The Portsmouth 
Street Railway Company, Portsmouth, Va., has transferred for a nominal con- 
sideration to the Virginia Electrical Engineering Company all of its ma- 
chinery, rails, cars, material, and live stock. The transfer was made in pur- 
suance of an agreement dated May 4, whereby the latter company has begun 
the construction and equipment of the lines on the electric system. 





ST. Louis NOrEgs. 


ST. LOuIs, MO., July 19, 1897. 


TO BUILD A PLANT.—Work is to be commenced at once on the plant of 
the Imperial Electric Light, Heat & Power Compary, which has just increascd 
its capital stock from $2000 to $200,000, The plant will be located at the south- 
cast corner of Tenth and St. Charles Streets. 

CONDUITS COMPLETED.—The Kinloch Telephone Company has com- 
pleted its underground conduit system. The cables are now being manufac- 
tured by the Standard Underground Cable Company. They will measure 49,- 
oco feet, and it will probably be six months before the work is completed. The 
number of wires in the cables range from 26 to 200. 

DECREASE IN STREET CAR BUSINESS.—Reports of the business trans- 
acted during the second quarter of 1897 have been filed by all the street car 
lines in the city. The figures indicate a marked decrease of business, as com- 
pared with those of the corresponding period of last year. The total number of 
trips made was 1,385,795, and the total number of passengers carried 29,186,46t. 
During the corresponding quarter of last year 1,424,940 trips were made, and 
30,298,214 passengers were carried by the lines. An increased business is shown 
in the return of the Southern Electric, the Suburban, Citizens’, and Union De- 
pot lines, but the others show a decrease. 





PAcIFIC GOAST NOTEs. 


SAN FRANCISCO, Cal., July 9, 1897. 

GONE EAST.—Mr. Robert B. Elder, of the Pacific Coast district agency 
of the Westinghouse Electric & Manufacturing Company, recently left the city 
for a month’s business trip to the principai cities of the Eastern States. 

TELEPHONE EXTENSIONS.—The Sunset Telegraph & Telephone Com- 
pany has just completed its line from Los Angeles, Cal., to San Diego. It is 
about to build a new line from Seattle, Wash., to the international boundary 
at Blaine, Wash. 

SOUTH AFRICAN STREET RAILWAYS CONCESSIONS.—Henry A. 
Butters, the capitalist of Oakland, Cal., who controls the consolidated electric 
railway system in the City of Mexico, recently left for Europe on business 
connected with an English street railway syndicate, which he represents. He 
had just received word that a concession had been secured which throws all of 
the South African street railways into the hands of the Butters syndicate. 

A UNIVERSAL PLANT.—The wiring contract for the new “Daily Ex- 
aminer” Building, San Francisco, has been awarded to Wybro & Lawrence, 
of Los Angeles, Cal. An electric plant having a capacity of about 3000 lights 














Jury 24, 1897. 


will be installed. Bullock motors, aggregating 200 horse-power, will drive she 
presses. The special type switchboard will cost about $5000. Two Spraguc- 
Pratt passenger elevators of the latest electric type have been contracted for. 


NEW TELEPHONE CODE ADOPTED.—The Sunset Telephone Com- 
pany recently adopted the new “code system,” invented by President John I. 
Sabin, for handling calls to and from the San Francisco local exchange. A 
card containing the ‘‘code numbers” of the two subscribers is carried on 
endless belts from the operator receiving the call to the “Sunset” long-distance 
operators, who make the desired connection and register upon the card the 
exact time occupied in conversation. A great deal of time and clerical work 
is saved by this method. The system is growing rapidly in popularity, and 
more than 300 subscribers have asked to be given “code” numbers to facilitate 
business with subscribers whom they have occasion to call frequently. Over 
1000 code calls a day are received in San Francisco. Business at the San Fran- 
cisco exchange has increased 4o per cent. within a year past. 





CANADIAN NOTES. 


OTTAWA, Ont., July 20, 1897. 

ADDITIONAL POWER.—The Ottawa Electric Street Railway Company 
is making a large addition to its power plant at the Chaudiere. A new elec- 
trical generator of 400-hp capacity is being added. The armature of the ma- 
chine was made by the Westinghouse Company, while the fields were wound 
by Ahearn & Soper, of this city. The new machine will be ready for use 
within a fortnight, and will increase the capacity of the plant to about 2209 
horse-power. 

THE SOUTHERN COUNTIES ELECTRIC RAILWAY.—Since the in- 
corporation of the Southern Counties Electric Railway, which was accomplished 
in the last days of the recent session of the Dominion Parliament, the promoters 
of the enterprise have lost no time in getting the preliminary work under way. 
Engineers have been engaged in making surveys along the line, with a view to 
certain changes in the route as at first proposed. The New York capitalists, 
says Mr. A. J. Corriveau, the president of the road, who are interested are 
delighted over the prospect of success which they see in the new road. Active 
work of construction, it is stated, will not long be delayed. 

HYDRAULIC ELECTRIC POWER IN BRITISH COLUMBIA.—It is 
reported that the Rossland district, B. C., is about to have the benefit of cheap 
electric power. The West Kootenay Power & Light Company, which was re- 
cently organized for the purpose of developing the magnificent water power 
available at the falls of the Kootenay, 10 miles from Nelson, B. C., has just 
closed a contract for the hydraulic and electrical machinery to develop 2000 horse- 
power at once with the ultimate power afforded by the river at this point, estimated 
at from 8000 to 10,000 horse-power. Sir Charles Tupper is at the head of the 
company. Three-phase apparatus is to be furnished. The initial generating 
plant will consist of two machines, having a capacity of 1000 horse-power 
each, from which the current will pass through step-up transformers, raising 
it to 20,000 volts. This high-pressure energy will be carried to a sub-station at 
Rossfand, a distance of 30 miles, where it will be reduced to a low pressure 
and used in connection with the different mining operations. 


General Hews. 


NEW INCORPORATIONS. 


THE OHIO TELEPHONE CONSTRUCTION COMPANY, Columbus, 
Ohio, has filed articles of incorporation. 

THE JANESVILLE LIGHT & POWER COMPANY, Janesville, Wis., 
has applied for a charter. Work on its new plant will be begun at once, and 
it is stated $7000 will be expended. Charles T. Loring is manager of the 
company. 

THE REED-MORRILL ELECTRIC COMPANY, Philadelphia, Pa., has 
been incorporated with a capital stock of $10,000. The incorporators are 
Charles J. Reed, Marcellus T. Morrill, James W. Laws, Harry C- Harmon 
and Hollie A. Harmon. 

THE PITMAN GROVE, GLASSBOROUGH & CLAYTON ELECTRIC 
LIGHT & POWER COMPANY, Newark, N. J., has filed articles of incor- 
poration. The directors are Irving Hibler, John Cook and John Albert. The 
capital stock is $50,000. 

THE FRANKLIN ELECTRIC LIGHT & POWER COMPANY, Sea 
Cliff, N. Y., has been formed by Samuel Stenson, Harvey Murdock, Edward 
R. Ladew, John Duryea, Louis Duryea, James Norton, Dwight W. Pardee, 
Frank D. White and Paul Grimm. 

THE HUDSON RIVER POWER TRANSMISSION COMPANY has 
been inccrporated to operate in the township of Half Moon, Saratoga County, 
and in the township of Schaghicoke, Rennselaer County, and to sell electric 
power for light and heat, to be generated by water power. The capital stock 
of the company is $750,000. The incorporators are Rovert N. King, of Dayton, 
Ohio; Francis V. Greene, of New York City; Gilbert M. Furman, of Bing- 
hamton; George S. Field and Edmund Hayes, of Buffalo. 





ELECTRIC LIGHT AND POWER. 


PAULDING, OHIO.—An ordinance has been passed authorizing Mr. C. H. 
I.ott to operate an electric light and power plant. 

OKLAHOMA CITY, OKLA.—The electric light plant in this place was 
burned on July 10, entailing a loss of $18,000. 

ALLEGAN, MICH.—The Edison-Allegan Electric Light & Power Company 
has been sold to Horace N. Olney, of Hartford, Mich., for $10,000. 
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MT. PLEASANT, IA.—The electric light plant in this place has been trans- 
ferred to the city, which paid therefor to-the old owners the sum of $9031. 

FROSTBURG, MD.—The Frostburg Electric Light Company has been 
awarded a five-year contract for all-night light service, at the rate of $592 a year. 

HOLLY SPRINGS, MISS.—An election will be held here on August 9 to 
decide whether the town shall issue $43,000 in bonds to erect a light and water 
plant. 

BEDFORD, PA.—Mr. A. W. Ridenau has made application to the Council 
for: permission to construct and operate a private electric plant for lighting 
purposes. 

JACKSON, MISS.—A contract has been made with the Jackson Light & 
Railroad Company for lighting the streets, and for building an electric railway 
in this place. 

ROYERSFORD, PA.—The Town Councils of Royersford and Spring City 
are considering the advisability of erecting an electric light plant to supply 
both boroughs. 

ANTWERP, OHIO.—Messrs. Asa Smith, S. G. Foster and Henry George 
have been appointed a committee to secure plans and estimates with a view of 
establishing a lighting plant. 

CHICAGO, ILL.—The West Park electric lighting system will be put in 
perfect working order, and new machinery will be purchased. The estimated 
cost of the improvements is $75,000. 

TAYLOR, PA.—By a vote, on July 10, the proposition to build an electric 
light plant for the borough was rejected. The question will be again consid- 
ered at the expiration of another year. 

CROWLEY, IA.—The City Council has authorized the advertising for bids 
for an electric plant, to cost $20,000 to $30,000. A special tax of 5 mills has been 
accumulating for five years past for this purpose. 

LANSDALE, PA.—An election is to be held in this place for the purpose 
of voting on the proposition to borrow about $25,000, to erect an electric light 
plant, or to purchase the plant now in operation here. 

CHATFIELD, MINN.—Mr. F. F. Water, of Minneapolis, is preparing 
plans for an electric plant to be put in by the Chatfield Electric Light & 
Power Company. Water power will be used. The estimated cost of the plant 
is $10,000, 

CLEVELAND, OHIO.—The Cleveland Electric Illuminating Company has 
received the contract to light the streets of Glenville, a suburb of this city. 
The terms are the same as those given to the city of Cleveland, and the con- 
tract will run for three years. 

CANNONSBURG, PA.—The Cannonsburg Electric Light, Heat & Power 
Company’s plant in the East End is undergoing extensive improvements. A 
new 125-hp engine has been put in, and this, with the old engine, will give 
much-needed addition to the power. 

WEST LIBERTY, OHIO.—The Council has granted to Mr. Jacob Anstine 
a franchise to put in an electric light plant. The arc lights will cost $40 per 
year, and the incandescent lights 331-3 cents per month. The street lights 


- are to beturned off at 11 o’clock P. M. 


CHARLESTON, S. C.—The Charleston Light & Power Company’s plant 
was sold at auction a few days ago to the only bidder, Mr. Howard C. Lewis, 
of New York, who bid for the property $80,000. It is stated that Mr. Lewis 
reyresented the bondholders, and purchased the plant for them. 

BROCKTON, MASS.—The Council Committee on Street Lights made a 
report of tests of electric lights furnished by the Edison Electric Illuminating 
Company, of this city, under a contract to furnish lights of 15 candle-power. 
The result of the tests shows that the average power of the lights was 9.87 cai- 
dle-power, or 5.13 less than the power contracted for. The committee had dis- 
counted $17t in one instance, and $122 in another instance, from the bills of 
the Edison Company during the past two months before the approval of the 
bill for lighting. The report of the committee was accepted and sent to the 
Board of Aldermen -for action. 





THE TELEGRAPH AND TELEPHONE. 


SIBLEY, ILL.--A telephone connection is to be made between this place 
and Gibson City. 

JEFFERSON, OHIO.—A telephone exchange is to be established in this 
place in the near future. 

PITTSFIELD, [LL.—A telephone line from here to El Dara and New Can- 
ton has been completed and works very satisfactorily. 

DOYLESTOWN, OHIO.—TheMillersburg Telephone Company has about 
completed arrangements to extend its line to this place from Orrville. , 

ALTON, ILL.—Mr. G. H. Pratt, of Quincy, is making an endeavor to se- 
cure the right of way for a new telephone line between Alton and Collinsville. 

MONMOUTH, ILL.—The City Council has granted a franchise to the 
Henderson County Telephone Company, which proposes to extend its line 
to Galesburg from Monmouth. 

TAMA, IA.—It is stated that the Commercial Telephone Company, having 
failed to pay expenses since its organization, has increased its rates 25 cents 
per month on office rentals, the new rate now being $1.50. 

LAGRANGE, IND.—The new telephone line to South Milford via Mt. Pis- 
gah is completed and ready for use. The Brighton line, which runs by way 
of Ontario, is nearing completion, and the Mongo line is being extended to 
‘(Greenfield . Mills. 

PHILADELPHIA, PA.—According to a recent decision of the Common 
Pleas Court, the City of Philadelphia must grant permits to the Bell Telephone 
Company to erect poles at certain points in the city, and a writ of peremptory 
mandamus has been obtained. 

CHICAGO, ILL.—It is reported that the Chicago Telephone Company has 











110 THE ELECTRICAL WORLD. Vor. XXX. No. 4. 


rented the top story of the Cyrus H. McCormick Building, on State Street, 
for twenty years, at a rental of $8000, the intention being to establish a tele- 
phone exchange at this point. 

GILLETT, WIS.—The Northern Wisconsin Telephone Company, with head- 
quarters at this place, has made an assignment to its secretary, Mr. R. G. 
Miniely. This company has been building a line through the northern part 
of this State, and it was the plan to extend into Green Bay during the summer. 





THE ELECTRIC RAILWAY. 

ROME, N. Y.—There is talk of building an electric railroad from Rome to 
Sylvan Beach. 

EASTON, PA.—The right of way for the new Easton, Palmer & Bethlehem 
Electric Railway has been secured. An engineer corps is staking out the line. 

MONONGAHELA, PA:—The contract for the building of the Charleroi, 
Bellvernon & Fayette City Street Railway has been awarded to H. H. Penny 
& Co., of Charleroi. 

NEW BRUNSWICK, N. J.—The New Brunswick Traction Company has 
accepted the ordinance granted to it by the Raritan Township Committee 
for the extension of its tracks. 

KANSAS CITY, MO.—The Metropolitan Railway Company, in this city, has 
decided to rebuild its Broadway line and introduce electric power thereon. 
The cost of rebuilding is estimated at $70,000. 

ATLANTA, GA.—It is stated that the line of the Atlanta Electric Railroad 
Company, which now extends from Lakewood Park to Orwood Street, will be 
continued into the business part of the city. 

UPTON, MASS.—The prospects for the Milford & Upton Street Railway 
Company look bright. The company has accepted the franchise in both places, 
and purchased in Hopedale the necessary land for a plant. 

PATCHOGUE, L. I., N. Y.—The trustees of this village have at last granted 
the Patchogue & Port Jefferson Traction Company a franchise to build and 
operate a trolley road on Ocean Avenue and North Ocean Avenue. 

NORRISTOWN, PA.—At a meeting of the Board of Directors of the 
Schuylkill Valley Traction Company, held July 15, Mr. R. M. Douglass was 
chosen secretary and treasurer, in place of Mr. W. F. Kling, resigned. 

PASSAIC, N. J.—Mayor Bogart, Lawyer Moore, and one or two others, ap- 
peared before the Saddle River Township Committee and made formal applica- 
tion for permission to build the new trolley line from Passaic to Lodi. 

BROOKLYN, N. Y.—The Brooklyn Heights Railroad Company, which has 
been increasing its rolling stock, has placed an order for sixty closed trolley 
cars, which will cost in the neighborhood of $55,000, exclusive of the running 
gear. 

WARREN, MASS.—The Slater Engine Company has been awarded the con- 
tract to put in a power plant for the Hoosic Valley Street Railway Company. 
The contract includes a brick power house and one 300-hp Slater engine. The 
power house will be built at North Adams. 

ONEONTA, N. Y.—The State Railroad Commission has granted an applica- 
tion of the Oneonta, N. Y., State Railway Company for permission to change 
its motive power from horses to electricity. The Olean Street Railway Com- 
pany has received the board’s approval of an increase in its capital of 
$16,000 to $300,000. 

SYRACUSE, N. Y.—At the recent election of officers of the Syracuse Rapid 
Transit Railway Company, the following named gentlemen were elected: Hon. 
William M. Brown, of New Castle, Pa., president; Willard R. Kimball, Syra- 
cuse, vice-president; William P. Gannon, Syracuse, secretary; and A. C. Chase, 
Syracuse, treasurer. 

READING, PA.—-The directors of the Johnsville & Adamstown Passenger 
Railway Company at a meeting a few days ago decided to change the motive 
power from steam to electricity. This is a narrow-gauge line. The power will 
be furnished by the Reading & Southwestern Electric Railway Company. 
These improvements will give a through electric service from Reading to 
Adamstown, a distance of 14 miles. 

DAYTON, OHIO.—The Dayton & Troy Traction Company is about to be 
incorporated for the purpose of building an electric line from Troy, through 
Harrisburg, Union, West Milton and other places to Dayton. An application 
for a franchise is to be made before the Commissioners of Montgomery and 
Miami Counties after the incorporation. It is stated that the consents of 
property for right of way for the entire line have been obtained. Active prep- 
arations are being made for work on the Dayton & Western Electric Road, 
which will extend directly west to Eaton, and possibly to Richmond, 16 miles 
further on. This will make a line of 41 miles in length. 

SAGINAW, MICH.—The city street railway system was, on July 17, com- 
pletely tied up as a result of a fight between the city and the Union Street 
Railway Company, which culminated recently in a decision by the Supreme 
Court sustaining the right of the city to take any measures to compel the rail- 
way company to settle for certain improvement taxes. Following this the 
Common Council declared the company’s franchise forfeited. The embargo 
consisted of a big steam road-roller placed across the tracks leading to the 
main lines. The bondholders and stockholders have vainly tried to agree on 
the basis of settlement of the trouble, the bone of contention being a debt of 
$45,000, which the bondholders are unwilling to assume. 





OBITUARY NOTE. 

PROF. ALFRED M. MAYER, Professor of Physics in the Stevens Insti- 
tute of Technology of Hoboken, N. J., died on July 13, at his home in Maple- 
wood, N. J., after a protracted illness. Professor Mayer was born in Balti- 
more, on November 13, 1836, and was educated at St. Mary’s College, in that 
city, from which he graduated in 1854. When he was little more than twenty 
years of age he was called to the chair of physics and chemistry in the Uni- 








versity of Maryland, and three years later accepted a similar position in West- 
minster College, Mo. He remained here for two years, and then went abroad 
to complete his scientific education at the University of Paris. Returning from 
Paris, he was appointed to the chair of physics in Pennsylvania College, at 
Gettysburg, and subsequently held the chair of physics and astronomy at che 
Lehigh University, Bethlehem, Pa. On the organization of the Stevens Insti- 
tute of Technology, in 1872, Professor Mayer accepted the professorship of 
physics at that institution, which position was filled by him until the time of 
his death. Professor Mayer, during his term at Hoboken, made scientific re- 
searches in acoustics; he was the author’ of several scientific works and treat- 
ises, and in all he published nearly 100 articles and pamphlets, dealing 
with the several branches of science to which he devoted nearly all his life. 
He was also an inventor of no mean ability, especially in the line of apparatus 
for use in the laboratory. He received the degree of Ph. D. from Pennsyl- 
vania College in 1866. 


Trade and Mnoustrial Motes. 


ENGINES FOR NEWPORT NEWS.—The Baltimore representatives of 
the Ball Engine Company, Erie, Pa., have received an order from the Chesa- 
peake & Ohio Railroad Company for two Ball engines, to be used at Newport 
News, Va., for electrical purposes. One of these engines will be direct-con- 
nected to a generator. 

WATER-TUBE BOILER CATALOGUE.—The New York Safety Steam 
Power Company, New York, has just issued an illustrated catalogue, in which 
is set forth in a concise manner the salient points of the Worthington water- 
tube boiler, which is manufactured by this company. A copy of this catalogue 
may be obtained for the asking. 

CONTRACTS FOR ELECTRICAL EQUIPMENTS.—The Crocker-Wheeler 
Electric Company, New York, has recently obtained contracts for furnishing 
the electrical equipments at the Government Printing Office, Washington, 
D. C.; the Criminal Court Building, New York; and the large store of Abra- 
ham & Straus, Brooklyn, N. Y. 1 

INCREASING THE CAPACITY OF ITS STATION.—The Mt. Washing- 
ton Electric Electric Light & Power Company, Mt. Washington, Md., has 
recently increased the capacity of its station by adding a 100-hp engine, built 
by the Ball Engine Company, Erie, Pa. This is the third engine of this make 
that has been placed in this station. 


SOLDERING PASTE.—The Highland electric soldering paste is meeting 
with a very large sale, and the Electric Appliance Company, Chicago, which is 
pushing this specialty in the West, states that it promises to displace the well- 
known soldering sticks and soldering acids, over both of which it has many 
advantages. The company is still sending free samples on application. 

UP-TO-DATE ROOFS.—The Saratoga Gas, Electric Light & Power Com- 
pany, Saratoga, N. Y., is rebuilding and rearranging its gas plant, and has let 
the contract for the steel work connected with the generator house roof, and 
the roof over its cold storage building to the Berlin Iron Bridge Company, 
East Berlin, Conn. The roofs have steel trusses covered with corrugated iron. 


NOTABLE SWITCHBOARD WORK.~—J. Jones & Son, New York, have 
nearly completed installing a very large switchboard in the Dakota Flats, Sev- 
enty-second Street and Central Park, New York City, and are also preparing to 
erect one of smaller size at the Casino, Midland Beach, S. I., containing a com- 
plete outfit of theatre dimmers. ‘The firm reports large sales, during the recent 
hot weather, of Paragon, C & C and Holtzer-Cabot electric fans. 

A GOOD DULL SEASON’S BUSINESS.—Mr. Charles L. Eidlitz, one of 
the leading electrical contractors of New York, has closed contracts for equip- 
ping with complete electrical plants the New York Athletic Club, the Standard 
Oil Company’s building, the Mills Hotel No. 1, and the new addition to the 
Museum of Natural History. The thoroughness and excellence which charac- 
terizes Mr. Eidlitz’s work has done much to assist him in obtaining these ex- 
cellent contracts during the present dull season. 


TURNED-STEEL SHAFTING.—A unique pamphlet has just been issued 
by the George V. Cresson Company, Philadelphia, Pa., which contains some 
pertinent matter concerning the stock employed in the manufacture of turned- 
steel shafting. The cover of the pamphlet represents a piece of shafting, 
around which is fastened a tag giving the company’s address. The George V. 
Cresson Company manufactures a complete line of power-transmitting ma- 
chinery, and in the light of its forty years’ experience it is quite able to say 
something authoritative on this important subject. 

A HANDSOME PUMP CATALOGUE.—The Goulds Manufacturing Com- 
pany, whose main office and works are located at Seneca Falls, N. Y., has 
just issued a handsome book, containing numerous illustrations of the many 
uses to which the well-known duplex and triplex pumps of this company’s 
make are put. Quite a large space is given to examples of pumps, direct-con- 
nected and also belted, to electric motors and gas engines. The cuts are ex- 
cellently executed, and the book, which will be of special interest to engineers 
and others who are in the market for pumps, is very tastefully arranged. 


ELECTRIC MOTORS.—A copy of an illustrated catalogue just issued by 
the Globe Electric Heating Company, Philadelphia, Pa., has just been re- 
ceived. It contains some excellent illustrations of the various forms of electric 
heaters manufactured by the company. These include bracket heaters, portable 
heaters, stationary heaters for electric cars, etc. In a separate pamphlet issued 
by the company various impartial opinions from street railway companies con- 
cerning the Globe electric heaters are given. These opinions are uniformly 
favorable to these well-known heating devices, which seem to be giving excel- 
lent satisfaction. 

DISSOLUTION OF PARTNERSHIP.—In reference to the notice pub- 
lished in Tue Evecrrica, Wor.p of July 10, about the separation of Mr. J. W. 
Hencke from the Ohio Electric Works, Cleveland, Ohio, Mr. A. C. Fletcher, 
of that concern, writes us as follows: “I notice in your last issue that Mr. A. 
C. Fletcher will conduct the business of the Ohio Electric Works alone, I 
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have always managed the Ohio Electric Works alone, and although we have 
enlarged five times in two years, I remain to-day, as when starting, its sole 
owner. The business of manufacturing electrical novelties is quite good, thank 
you, and although times have been dull in some lines, the Ohio Electric 
Works have ‘seen the advance agent,’ and I think we show it in our new 
quarters.” 

GASOLINE HOISTING ENGINE.—The Weber Gas & Gasoline Engine 
Company, Kansas City, Mo., has issued a catalogue descriptive of its gas and 
gasoline engines. These engines are manufactured in all sizes for all purposes. 
The Weber geared and friction gasoline hoisting engines are adapted to inde- 
pefident single and double-drum hoisters. They are made for heavy duty and 
for high speed. These hoisting machines are specially advantageous for under- 
ground hoisting from winzes, slopes, etc., and the cost of installation and opera- 
tion is said to be much lower than that of the compressed air plants that are 
used for this class of work. These engines are constructed to meet the heavy 
demand of mine owners, quarrymen, dock owners, and others, for a_ strong, 
substantial and absolutely safe hoisting machine. 

WHAT IS A GAS ENGINE?—tThis question, although apparently simple, 
cannot be intelligently answered offhand by everyone, but the New Era Iron 
Works Company, Dayton, Ohio, manages to answer it in a very satisfactory 
manner in a new catalogue just issued by that concern. Besides practical in- 
formation on gas engines, the catalogue gives various illustrations of the New 
I'ra gas and gasoline engines, and tells of their many valuable features. Ac- 
cording to a list given, nineteen sizes of these engines are made, varying from 
& to 60 horse-power. This engine has been on the market several years, and is 
now running in different sizes in many States, using all kinds of fuel. It is 
built on the plan of a lateral shaft, rotated by a spiral gear on the crank shati, 
which in turn drives the governor by bevel gears and operates directly on the 
valves by means of cams. The engine is notable for the absence of rods, el- 
bows, arms, eccentrics, cranks, ‘etc. 

NOTABLE BOILER ‘TEST.—The Heine Safety Boiler Company, St. Louis, 
Mo., has just received from that city a bonus of $880 for exceeding a guarantee 
of efficiency on two 250-hp boilers recently installed in the new City Hall. The 
specification called for a guarantee of 7o per cent. efficiency on Illinois coal 
of not less than 11,000 B. T. U., with $200 bonus per boiler for each per cent. 
increase of efficiency, with a corresponding forfeit for each per cent. of de- 
crease. An elaborate test, covering a period of eighteen hours, was made for 
the city by Mr. M. L. Holman, Water Commissioner of St. Louis, whose mu- 
nicipal boiler and engine testing outfit is probably the most complete in this 
country. The net result was an efficiency of 72.2 per cent. on Illinois coal of 
11,541 B. T. U. The total amount of heating surface on each boiler being 
1821 square feet, the 255 horse-power actually developed was therefore at the 
rate of 7.14 square feet per horse-power. A further guarantee of 331-3 per 
cent. forcing capacity was easily demonstrated, although the draft was not of 
the best. This is the first time that a bonus has been earned under this form 
of specification, which has been only recently adopted. 


EXTENDING USE OF ACCUMULATORS.—It is a significant fact that 
the largest users of storage batteries are those who have given the subject of 
their manufacture and application the greatest amount of study. Four of the 
Edison Companies, equipped with chloride accumulators, have contracted for 
duplicate plants, 7. e, New York, Brooklyn, Boston (three installations), and 
Lawrence, Mass. About a year ago a battery of chloride accumulators was in- 
stalled in the New York Custom House for the purpose of furnishing current 
for twelve hours per day when the dynamos were shut down. A contract has 
just been closed by the Electric Storage Battery Company for a second plant 
to be installed at the same place, to be used for maintaining the night lamps 
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in the Sub-Treasury and the Assay Office. Other contracts recently closed 
cover batteries of chloride accumulators for the San Francisco Gas & Electric 
Company; the Criminal Court Building; the Commercial Cable Building; the 
Queens Insurance Building, New York; the State Mutual Assurance Com- 
pany’s new building, at Worcester, Mass.; and Messrs. Smith & Wesson, 
Springfield, Mass. The installation of two batteries of large capacities has 
just been completed for the Consolidated Traction Company, Pittsburg, Pa., 
where they are used for regulation and maintaining the potential on the trolley 
lines, and the Barre & Montpelier (Vt.) Railway Company has just contracted 
for a battery for regulation. The Postal Telegraph & Cable Company is in- 
stalling chloride accumulators in its offices at Albuquerque, N. Mex., and EI 
Paso, Tex. Among the yachts which have been equipped with chloride ac- 
cumulators this year are: ‘‘Embla,” “Sapphire,” “Alicia,” “Clermont,” ‘“‘Pio- 
neer,” “New Hiawatha,’ ‘“Manetta,” ‘Punjaub,” “Raynham,” “Althea,” 
and ‘‘Satanella.” 

CONSOLIDATION OF INTERESTS.—In Tue Exvectricat Wortp of July 17 
brief reference was made to the consolidation of A. K. Warren & Co. and the 
Electrical Maintenance Company. The consolidation of the two interests into 
one business has formed a substantial concern, with branches in Boston, Phila- 
delphia and Baltimore, so that, in conjunction with the large trade which was 
heretofore enjoyed by A. K. Warren & Co., it is now augmented by between 
sco and 600 maintenance contracts transferred by the Electrical Maintenance 
Company on consolidation. It was determined to call the new concern the 
American Electrical Maintenance Company, and to retain as a trade mark the 
well-known white Swiss cross adopted by Messrs. A. K. Warren & Co. some 
years ago. The field of the business established by these two companies covers 
niaintenance by contract, repairs in general, and emergency work in particular, 
and wiring supplies of every description. After a contractor has installed a 
plant, the proprietor can guarantee a certain expense per annum by taking a 
contract with this concern to cover all losses by damage, both large and small, 
to his electrical machinery. That this method of insuring efficiency of plants 
has met with popular favor is evident from the large number of contracts that 
have been taken in the past. The field is thoroughly covered by an efficient 
corps of agents. The new concern has extensive repair shops, and is able to 
undertake repairs to any style, class and size of machine used, and with its 
branches throughout the United States will be able to minimize the expenses 
of running an electric plant and the danger of shutting down the same. The 
shops are open night and day. The directors and stockholders of the American 
Electrical Maintenance Company are men well known in the electrical business. 
The engineering department is under the superintendence of Mr. A. K. War- 
ren; the financial end of the business is conducted by Mr. James Rich Steers, 
formerly Mr. Warren’s partner in the firm of A. K. Warren & Co.; and the 
general management of the business is in the hands of Mr. George Stanmore, 
late general manager of the firm. The home office of the company is at 451-453 
Greenwich Street, New York City, where it has excellent facilities for handling 
its class of work in the best and most expeditious manner. The company is 
arranging a system for the exchange and handling of second-hand apparatus, 
which at the present time is difficult to obtain. This business was originally 
started five years ago in a small shop, employing about five men. The pay 
roll now numbers 120 men on repair emergency work alone, thus giving some 
idea of the growth of this industry. 


Business Wotice. 


THE ILLUSTRATIONS in this isssue were made by the Photo-Engraving 
Company, 67-71 Park Place, New York City. 


Illustrated Record of Electrical Patents. 








UNITED STATES PATENTS ISSUED JULY 13, 1897. 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 


586,133. METHOD OF AND MEANS FOR SUPPORTING AND IN 
SULATING ELECTRIC CONDUCTORS; H. W. Leonard, East Orange, 
N. J. App. filed Feb. 13, 1897. The combination of a support and a con- 
ductor attached thereto at intervals through the agency of an adhesive ma- 
terial, the conductor being free to expand without subjecting the adhesive 
material to injurious strains. 

586,193. TRANSMITTING ELECTRIC SIGNALS; G. Marconi, London, 
England. App. filed Dec. 7, 1896. The combination of a transmitter capa- 
ble of producing clectrical oscillations or rays at the will of the operator, 
and a receiver located at a distance, and having a conductor tuned to re- 
spond to such oscillations, a variable-resistance medium in circuit with the 
conductor, whose resistance is altered by the received oscillations, means 
controlled by the received oscillations for restoring the resistance to its 
normal condition after each reception of such oscillations, and means jor 
rendering the received oscillations manifest. 

586,208. ELECTRIC ARC-LAMP; B. A. Stowe, Cleveland, Ohio. App. filed 
Dec. 28, 1896. An electric arc-lamp comprising the carbons, the globe 
and a light-obstructing device at a point within the globe, which is at all 
times in the light-field space of the arc. 


586,234. DYNAMO ELECTRIC MACHINE OR ELECTRIC MOTOR; A. R. 
Griebov, Baltimore, Md. App. filed June 2, 1896. A dynamo or motor 
comprising a frame having field magnets formed thereon, a supplier or 
collector suitably attached to the said frame, provided with a series of 
segments, a commutator, and armature suitably mounted on a shaft, said 
commutator being provided with a series of segments adapted to be held 
in contact with the segments on said collector, 


586,275. INCANDESCENT ELECTRIC LAMP; H. F. Schaedel, Cleveland, 
Ohio. App. filed July 6, 1896. As a new article of manufacture, an incan- 
descent electric lamp, consisting of the following parts, in combination, a 
globe, lamp terminal, a metal cap which embraces the neck of the globe, 
and serves as, or is, electrically connected with the other lamp terminal, an in- 
sulated contact plate, two carbons which are contained within the globe, per- 
manent electrical connections between the ends of one carbon, one terminal 
and the cap, respectively, permanent electrical connections between the 
ends of carbon, same terminal and a contact piece and a spring switch se- 
cured to said cap and adapted to be thrown into electrical connection with 
the piece, and held in such position by the resilience of the spring switch. 

586,282, RACEWAY FOR ELECTRICAL CONDUCTORS; J. H. Bleoo, 
Brooklyn, N. Y. App. filed April 13, 1897. A raceway for the reception of 
a bare electric wire, the said raceway having an exposed inner metallic 
surface and capable of being bent, in combination with means for insulating 
the raceway from surrounding objects. 

586,285. SWITCHBOARD; C, E. Egan, Chicago, Ill. App. filed May 1, 1897. 
The combination with a jack, made flexible to permit it to be moved in 
effecting the electrical contacts, of a dfop-magnet mounted upon and 
movable with the jack. 

586,301. THERMOSTAT; O. Wiederhold, Summit, N. J. App. filed Nov. 14 
1896. In a thermostat, the combination of a thermostatic coil carrying a 


’ 


contact, a contact-adjusting arm also carrying a contact, and a notched 
scale receiving the contact-adjusting arm in the notches thereof and _ indi- 
cating the position of the said arm, whereby the thermostat may be set for 
a predetermined degree of heat. 

586,302. TAKE-UP DEVICE FOR TROLLEY-CORDS; A. J. Wood, Spring- 
field, Mass. App. filed April 9, 1897. As a take-up device for a trolley-pule 
cord, the combination with the trolley-pole and its usual cord, of a spring 
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take-up roller mounted near the base of the pole, a cord having a winding 
engagement with the take-up roller, and having at its end a cord-guide 
with which an intermediate portion of the trolley-cord has a running en- 
gagement. 

586,317, ELECTRIC LIGHT FIXTURE; L. McCarthy, Boston, Mass. App. 
filed March 18, 1897. In an electric light fixture, the combination with the 
ceiling or other support, and the canopy, of an intermediate insulating 
disc between the canopy and ceiling or support, and formed with an annular 
groove, in which the edge of said canopy rests. 

586,372. INSULATOR; H- W. Steinberg, Jr., Walla Walla, Wash. App. 

filed Dec. 3, 1896. An insulator for telegraph and other wires, consisting of 

a block of glass or other insulating material, a screw cast or otherwise se- 

cured in said block, by means of which the same may be attached to a 

suitable support, the said block being further provided with an irregularly 

shaped slit in its upper end, in which the line-wire is adapted to fit, and 
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with an opening extending laterally through said block and passing through 
said slit at a point just above its lower end, and a securing wire fitting 
within said opening. 

586,378. ADJUSTABLE SUPPORT FOR INCANDESCENT ELECTRIC 

LIGHTS; C. A. Carmany, Ephrata, Pa. App. filed March 22, 1897. A 
device for adjustably supporting incandescent electric lights, comprising a 
non-conducting base, parallel standards secured thereto, a non-conducting 
drum, conducting discs fixed on the outer ends of said drum and jour- 
nalled in said standards, a transversely divided cylindrical shaft mounted 
in said drum and having contiguous ends insulated from each other by a 
non-conducting disc, a spiral spring having its inner end fixed to one of 
said standards, and its outer end connected to one of said discs, in con- 
bination with a duplex flexible conducting-tape, having the contiguous ends 
of its conductors electrically connected to the insulated sections of said 
divided shaft, and adapted to be wound on said drum in the contrary dircc- 
tion to the spiral springs. . 

586,399. ELECTRIC LAMP FOR VEHICLES; M. P. Ryder, Westfield, N. J. 
App. filed Sept. 10, 1896. The combination with a vehicle, of a magneto- 
electric generator supported to rock on projections from the frame of the 
vehicle, and a spring having limbs projecting oppositely from an integral 
coil thereon, that engages with the generator-support, and is thus held in 
place, said springs pressing limbs thereof at one side of its coil upon the 
vehicle-frame and opposite ends of the spring against the generator for its 
rocking depression. 

PRIMARY BATTERY FOR BICYCLE LAMPS; T. F. Boland and 


526,416. 
In a primary bat- 


H. C. Hubbell, Elmira, N. Y. App. filed Dec. 24, 1896. 
tery, the combination with the casing, of a metallic rod supported therein 
and slotted vertically at its upper end. 

ELECTRIC RAILWAY SYSTEM; L. K. Devlin, Havre, Mont. 


586,422. 
In a conduit for electric and other railways, the 


App. filed May 24, 1895. 
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combination of a slot-rail constructed in sections having overhanging upper 
portions, forming one side of the slotted top of the conduit, and track- 
boxes located between the ends of the slot-rail sections, and provided with 
overhanging extensions corresponding to the overhanging upper portions 
of the slot-rail, said track-boxes being also provided with hinged covers, 
and said extensions being movable. 

586,439. JOINT-PIECE FOR ELECTRICAL CONDUCTORS; E. Ivins, 
Philadelphia, Pa. App. filed Nov. 11, 1896. <A joint-piece for electrical con- 
ductors, said joint-piece consisting of a seamless tube, indented so as to 
form three tubes or channels, two of which are available for the passage 
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of the wires to be joined, and the other for the reception of the backward!y 
bent ends of said wires. 

586,459. DYNAMO OR MOTOR; A. W. Smith, Washington, D. C. App. 
filed May 3, 1897. In an electrical generator or motor, the method of pre- 
venting the shifting of the neutral or commutating points, which method 
consists in causing the magnetism of an asymmetrically wound field-mag- 
netizing coil to be diverted from the general magnetic axis of said coil, by 
causing the magnetism generated by the several turns or sections of said 
coil to leak out through the sides of said coil. 

586,463. CABLE-HEAD FOR ELECTRIC WIRES; H. A. Tobey, Toledo, 
Ohio. App. filed Jan. 14, 1897. A cable-head for electric wires, comprising 
in combination, a casement, a connection-plate therein, means for connect- 
ing the wires, said wires diverging radially to said means of connectiou 
and detachably connected on the plate, whereby each wire may be directly 
and readily connected with any other wire. 

586,464. CABLE-HEAD FOR ELECTRIC WIRES; H. A. Tobey, Toledo, 
Ohio. App. filed March 5, 1897. In a cable-head for electric wires, in 
combination with a main body, a cover therefor, air-tight joints between 
said body and cover, a central aperture in said body, and a series of side 
apertures arranged circularly around said central aperture, main cable 
wires entering said central aperture, branch wires entering said side 
apertures, sealing material in said body to seal the apertures, and a fixed 
connection-plate in said body provided with means of connection for said 
wires. 

586,516. ELECTRIC TELPHER-TOWING SYSTEM; H. F. Gray, Passaic, 
N. J. App. filed Feb. 14, 1894. In an electric towing system, poles placed 
along the canal, braces placed to resist lateral and longitudinal strain upon 
said poles, a track supported in brackets extending from said braces, an- 
other track secured in brackets projecting from the upper ends of said 
poles, and a motor constructed to run between said tracks. 


586,529. TELEPHONE SYSTEM; W. W. Davis, St. Louis, Mo. App. filed 
Sept. 5, 1896. A telephone system comprising telephones located at out- 
lying stations, a dial or disc, a power-driven arm operating in juxtaposition 
to said disc, a stop to arrest the motion of said power-driven arm at any 
predetermined point, a make-and-break mechanism comprising a rotary 
shaft geared to said arm, and provided with separated insulated portions, 
and a contact-arm adapted to bear against said shaft in the path of said 
insulated portions, all said parts located at each of the outlying stations in 
combination with a central-exchange station, comprising an electrical de- 
vice in circuit with said make-and-break mechanism, a power-driven con- 
tact-making arm for each outlying station in the telephone-circuits, ter- 
minals from all the outlying stations in the path of each of said arms, and 
an escapement mechanism for each power-driven contact-arm, controlled 
by said electrical device. 

586,53775 ELECTRIC GAS-LIGHTER; F. Rhind, Bridgeport, Conn. App. 
filed May 17, 1897. In an electric gas-lighter, in combination, a stationary 
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electrical terminal, a gas-cock, an operating-lever on said cock, a button 
pivotally attached at or near the end of said lever, a contact-arm secured 
to said button, a handle or pendent connected with said button and said 
lever, and adapted.to operate said cock through said lever, and to rotate 
said button on said lever, so that said contact-arm may be brought into 
contact with said stationary terminal during the opening of said cock, and 
be carried back through a different path, so as to avoid contact with said 
terminal during the closing of said cock, and a spring pivotally attached 
to said lever and adapted to hold said cock either in its closed or open 
position. 











